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BY R. H. SOULE. 





VIII. 





THE PLANING MILL. 





(Including the Cabinet Shop and Lumber Yard.) 

The planing mill, cabinet shop, and lumber yard are so 
mutually interdependent that they must necessarily be consid- 
ered together, and in nearly all plants they are under the same 
joint supervision. As they contribute their product to the con- 
struction and repair of both locomotives, passenger equipment 
cars, and freight equipment cars, and usually to the main- 
tenance of building as well, both inside and outside of the mo- 
tive power department, it is evident that their proportions can 
not be expressed on the unit basis; that is to say they cannot 
be definitely and completely stated, in so many square feet of 
floor space per locomotive stall or per car stall. 

The only practicable method of approximating the dimen- 
sions, proportions, and relative arrangement to be adopted for 
these departments of a proposed plant, is to list up the principal 
existing general railway repair plants of the country, stating 
opposite each its estimated standing capacity for locomotives, 
passenger equipment cars, and freight equipment cars, to- 
gether with the floor areas for planing mill, cabinet shop, and 
total. The analysis of such a tabulated statement will afford 
the only known basis for adopting proportions, but even then 
it must be determined what relation construction work and 
repair work are to bear to one another. Such a list will dis- 
close the fact that planing mill proportions vary between very 
wide limits, and do not even approximate to fixed or standard 
ratios; also that the proportion of space allotted to planing 
mill and cabinet shops are hard to determine; this being large- 
ly due to the fact that cabinet shop work is partly machine 
labor and partly hand labor, and in many plants the machine 
work is done in the planing mill, and only the hand work 
done in a distinctive place of its own. Such a list will also 
disclose the fact that the combined planing mill and cabinet 
shop department of the new general shops of the Canadian 
Pacific, at Montreal, lead in point of size and capacity, their 
floor space, in square feet, being, planing mill 63,500, cabinet 
shop 17,980, total 81,480; there are two or three plants where 
the cabinet shop is slightly larger, but none which approach 
this in general floor area. The reasons for providing this 
exceptionally large planing mill plant are principally the facts 
that lumber and labor are both cheap in Canada, and the con- 
ditions are generally favorable for building both passenger 
equipment cars and freight equipment cars; besides which 
there are very few outside establishments in Canada which 
are able to handle such work on a large scale, and the great 
car building shops of the United States are too remote to be 
economically availed of. A close second to the Montreal plani 
is that of the New York, New Haven and Hartford, at Read- 
ville, Mass; here the floor areas, in square feet, are, planing 
inill, 43,750; cabinet shop, 20,000; total, 63,750. Readville is the 
nearest example of a large and modern railway planing mill 
plant. 

When the layout plan of a proposed new shop has been 
completed, the first impression to anyone who has not individ- 


ually worked on the problem is that the planing mill is very 
large relatively to the other buildings; but when that shop 
is considered in detail, the use of liberal proportions are easily 
justified. Both the bulk and the quantity of materials handled 
through a planing mill are very large as compared with those 
handled in any one of the iron working departments, the ma- 
chine shop, for instance; and in the planing mill these condi- 
tions multiply upon themselves for the reason that in general, 
floor storage space must be provided both before and after each 
handling through a machine. It is for this reason that the ratio 
of floor area to the number of machine tools is much greater 
in planing mills than in machine shops, a well known fact. 
The easy and economical movement of lumber through the 
planing mill restricts such movement to the direction of the 
length of the pieces being handled, and this forbids the use 
of anything, but a building which is relatively long and narrow, 
which is the accepted type of planing mill building, subject 
to considerable variation in the exact proportion of length to 
width. Where buildings of a different type and shape are found, 
it is generally the case that the plant is small or of moderate 
size, and that the planing mill has been combined with a 
car shop for either passenger work, freight work, or both. 

In a combination repair shop, locomotive cabs are usually 
repaired in the cabinet shop, and make a considerable demand 
on floor space; this fact is only one of several which constitute 
a strong argument for keeping the cabinet shop on the ground 
level, but nevertheless there are several cases where they are 
on a second floor, even where the layout suggests that they 
could easily have been located on the general ground level. It 
will, however, be found very burdensome and expensive to 
conduct a cabinet shop on the second floor; the bulk and weight 
of material to be handled both in and out of the shop is very 
considerable, and the finished product goes principally into 
passenger equipment cars, requiring that men from the cabinet 
shop must follow it and fit it in place; and in a large plant 
this must necessarily be done on the ground floor of another 
building separate and distinct from the planing mill. The pre- 
ferred location for the cabinet shop is therefore on the ground 
floor and intermediate between the planing mill and passenger 
car shop, and actually under the same roof with one or the 
other; such is the arrangement at Readville, and it is ideal 
in that respect. 

The amount of power required to drive a planing mill is 
also a surprise when the problem is first approached; although 
the cutting resistances of lumber are small relatively to those 
of iron, yet very high cutting speeds are practicable, and their 
products, the power used, is high. With the steam engine as 
prime mover its rotative speed, especially for high powers, 
being limited to low figures, the typical planing mill of previ- 
ous days has been an object lesson which probably will find 
no parallel in the future; the necessarily great increase in 
rotative speed from the prime mover engine to the various 
tools, required the use of trains of pulleys alternately of maxi- 
mum and minimum practicable sizes; the design of the various 
tools required that some should be driven from transverse 
shafts and some from longitudinal shafts; this brought into the 
combination the quarter twist belt with its mule pulleys, ete.: 
the strains on the belting and shafting being intermittent and in 


directions at right angles to one another, the roof had to be 
heavily trussed and braced to absorb the vibrations. The 
planing mill designed and built to-day ‘may be free from all 
these troubles; the engine and boiler room annex is dispensed 
with and absorbed in the main power plant; there is no jack 
shaft, that is no single overhead shaft through which the en- 
tire power of the planing mill is transmitted, and which, in 
old time practice was the source and centre of the annoying 
vibrations before referred to. In the planing miil of to-day 
each tool or each group of tools may have its own motor, usu- 
ally firmly placed on the floor; no quarter twist belt is re- 
quired, and the application of power is so subdivided through- 
out the building that vibrations of the structure are not ap- 
parent. At Readville there are nine transverse shafts driven 
by five motors, all placed on the floor, and supplying the bulk 
of the power for the mill; the few remaining tools, which, 
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either from their design or from convenience of handling ma- 
terials, are placed at right angles to the general run of tools, 
are driven by individual motors supported from the roof truss- 
es. Large pulleys are noticeably absent, as the high motor 
speeds make their use unnecessary. 

The course which materials follow in being passed through 
a planing mill is much more definite and uniform than in the 
case of the machine shop, for instance; it is consequently ob- 
vious that wood working tools should be located in a certain 
general sequence, such as cut off saws, rip saws, timber plan- 
ers, planing and matching machines, tenoning machines, mor- 
tising machines, etc., with the other lighter and miscellane- 
ous machines filling in the odd spaces. 

As practically all wood-working tools are run at constant 
speeds, and as the planing mill is the one particular place 
where sparks are a dreaded source of danger, it becomes the 
ideal place for the use of the alternating current induction 
motor, which is both constant speed and sparkless. These con- 
siderations would seem to compel the exciusive use of the 
alternating current in planing mill work, and indicate that 
what may be called a combination power plant, that is a plant 
producing and distributing both direct current and alternat- 
ing current, is ideal for a general railway repair plant. The 
rapid development and perfection of alternating current ap- 
paratus, and the increasing confidence in its use, make the 
combination practicable, and several such combination power 
plants are to be found in railway practice. 

The disposition of shavings is somewhat more difficult than 
formerly; in the old steam driven plant the adjacent battery 
of boilers simplified the problem, and the movement of shav- 
ings whether by hand or by blast was a comparatively simple 
matter; under the present conditions of electric drive, the 
central power plant is often so far removed from the planing 
mill, that the problem of disposing of the shavings presents 
considerable engineering difficulties; this has led, in some 
instances, to placing a boiler locally at the planing mill, firing 
it with shavings and using the steam in the dry kiln through- 
out the year, and also for heating in the winter season. 

Two necessary adjuncts to the planing mill are the dry lum- 
ber shed and the dressed lumber shed; these are often over- 
looked and neglected in the original layout, but being of es- 
sential importance, and vital parts of the plants, should prop- 
erly be included and considered as part of the original prob- 
lem; they are too often omitted from the original design and 
construction, and if subsequently provided at all, are apt to be 
of insufficient capacity under stress of restricted appropri- 
ations. Under the head of dry lumber is included all hard- 
wood and expensive lumber whether kiln dried or not, and 
obviously its proper place is at the incoming end of the mill; 
the dressed lumber shed is particularly useful where many 
freight equipment cars are to be built new, as the conditions 
of economical production require that the planing will should 
keep ahead of the erecting shop, and therefore the dressed lum- 
ber shed should be between the two. Fine structures for dry 
lumber are found at both Montreal and Readville, but no sep- 
arate shed for dressed lumber appears on the plans for either 
place; if the dry lumber sheds are used for the storage of 
dressed lumber as well, it must necessarily be accomplished 
by at least one retrograde movement. 

The dry kiln is still more important, but is little understood, 
as exact information regarding its arrangement, proportions, 
and output, is very scarce, and such information as is on 
hand is widely scattered and seldom available. The Division 
of Forestry of the United States Department of Agriculture, 
at Washington, D. C., is collecting information on the subject 
and intends to issue a bulletin embodying facts and conclu- 
sions; this is very much needed and will be of very great serv- 
ice. It is known, however, that the forced circulation produced 
by the fan in the modern dry kiln has very greatly increased 
iis output, as compared with the old method of natural draft. 
The dry kiln at Readville is the latest and most accessible 
example of good practice in this line. The New Haven road has 
nearly 2,000 passenger equipment cars, including, in this case, 
both sleeping cars and parlor cars, which is not usual; Read- 


ville being intended as the principal maintenance point for these 
cars, a capacious and efficient dry kiln plant was a necessity). 
Special all-steel long-wheel base standard gauge trucks are 
surmounted each by two smaller transverse trucks forming 2 
cradle on which lumber is stacked; when the combination is 
run into one of the compartments of the dry kiln, the two 
cradle trucks with their load are run off on lateral tracks which 
are arranged at a proper level, and allowed to remain there 
until the drying process is completed; the main standard 
gauge truck, thus released, is available for handling other 
loads in or out. A system of external turntables completes the 
arrangement by which the several compartments of the dry 
kiln are brought into proper working relation with the lumber 
yard and planing mill tracks. In some modern dry kilns the 
moisture charged air which has been forced through and over 
the wet green lumber is subsequently passed between chilled 
pipes, by which means the moisture is precipitated and the 
air may thus be used over and over again, and kept warm 
with a moderate use of fuel, which is a measure of economy, 
especially in cold countries. 

A study of lumber yard layouts leads to the conclusion 
that only a few have been carefully planned, while the ma- 
jority are haphazard in their general features, and some are 
thoroughly inconvenient. It is believed that the most conven- 
ient plan is for the road tracks to be connected to a ladder 
at one end only, these main or road tracks to be spaced about 
30 ft. centres, and to have a cross connecting track, with turn- 
tables, at the end of the yard opposite to the entrance ladder; 
the 30 ft. spacing makes it possible to stack 16-ft. boards 
crosswise to the tracks, and leave proper clearances at both 
ends, while long heavy stuff, such as sills, may be piled paral- 
lel to the tracks, practice having proven that these methods 
of handling these two classes of lumber are most convenient 
and economical; short oak and miscellaneous stuff may be 
stacked either way, in order to utilize remaining space to the 
best advantage. With a lumber yard so arranged every pile 
of stuff may be reached by a hand truck from either one of 
two adjacent tracks, the chances of both tracks being blocked 
being very remote. A very good alternative arrangement is 
to have only every other track connect with the ladder, the 
intermediate tracks being of lighter rail, and for the use of 
hand trucks only, road cars having no access to them. With 
this arrangement the cross tracks may be provided with turn- 
tables at every intersection with a longitudinal track or only 
at its crossings with the intermediate light rail tracks, either 
arrangement being practicable. One or two of the lumber 
yard tracks are run through the planing mill, and besides being 
used currently for trucking lumber in and out of the mill, 
will often be found convenient for handling car load lots of 
finished lumber for shipment to outlying points. At the West 
Burlington shop of the C. B. & Q. a depressed track enters the 
mill building at one end for use in this connection. 

It will be found a very convenient working arrangement to 
locate the joint office of the planing mill foreman and the 
lumber yard foreman (and the lumber inspector, if there is 
one,) in the open space between the planing mill and the lum- 
ber yard, and in general, the dry kiln is within reach and 
observation from this point. 

Up to the present time hand labor has been exclusively em- 
ployed in lumber yard work, but with operations conducted on 
such a large scale as contemplated at Montreal and Readville, 
it seems entirely probable that labor saving appliances and 
machinery electrically driven, could be introduced to advan- 
tage. These two large plants are simply precedents in point 
of size, and may be frequently duplicated, or even exceeded 
in the future, and the mechanical talent on our railroads 
should not fail to grasp and meet the situation in this respect. 
(To be continued.) 


The Western Railway of France, has adopted electric heat- 
ing for their special “corridor” trains, after an extended series 
of tests. Each car is to be equipped with ten electric heaters, 
of the foot-warmer type, which will be arranged in two 
circuits of five each. 
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STEEL CAR DEVELOPMENT. 





PENNSYLVANIA RAILROAD. 





ITI. 





(For previous article, see page 402.) 





The first large all-steel, twin copper gondolas for the Penn- 
sylvania Railroad were delivered by the Pressed Steel Car 
Company July 27, 1898. It seems but a short time since this 





As shown on page 354, the weight of the Gu car is 39,150 
Ibs. Its cubical capacity is 1,897 cubic ft., including the 
heap over the top, and the ratio of dead to paying load is 
36.4 per cent. Its success is due to the fact that the facility 
of unloading coal and ore made it very popular with shippers. 

The backbone of the Gu car is a pair of fish-bellied pressed 
steel channels 17 in. deep at the center and 10 in. deep at 
the ends. They are continuous through the length of the 
car, 33 ft., and the bolsters are riveted to them. These sills 
receive the draft gear and are spread 12% in. apart to re- 
ceive the Westinghouse friction gear, which has been applied 
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important step in steel car development was taken. It was. to all of the recent steel cars on this road. The side sills 
, = - — | eS a iia a 2 — teal » _ 
awtnnt See a = = bo See Ty FF stile of Car, ——— — - -- - F -— =F | 

ol : | i ' a 

4 i | Section Side 7 

* iH i!) Through p ee 7 

es if Center of | Elevation ' | 
th r 
! 


jt 





— ee EP ETE, 
































































































































2°10% 














To Top of Rail 



































it 




















CLASS GL STEEL CAR. STEEL 
an important step because this GL car remains until now the 
standard coal car of this road. This type of construction was 
brought out in pressed steel on the Bessemer & Lake Erie, 
and its adoption by the Pennsylvania settled the form and 
type of the largest number of steel cars built in this country 
up to the present time. As already pointed out, the form 
was drawn from the class Ge wooden car. The design of the 
GL car was contemporaneous with the Gm car, illustrated in 




































































% 























~< 






























































: LS 3 
“ i=] 
he hes 
a rT - 12 
s= i fe = 
|? j ° 
ois | qj p of, 
gist Ht | 
2: go} |} « 
= loot q . ¥ “ 
Olett lk # 
3/5) : 
sis ! mt | 
= ee , 
BIE|} Uj} 
| o ' 
Y Benton 
aa 77 73-1) 
ee 
ir 10- T —_ 1 
AWS. 





CAR DEVELOPMENT—PENNSYLVANIA RAILROAD. 


of this car are also continuous and of the same form and 
size as the center sills, except that the side sills are of % in. 
plate, while the center sills are *% in. thick. In both cases 
the flanges of the channels are 3% in. wide. This construction 
neglects the possibility of utilizing the sides of the car as 
trusses to aid in carrying the load and the heavy side sills 
might have been omitted, which would have saved a great 
deal of weight and considerable expense. 























be 2°3% ~ 


BODY BOLSTER CONSTRUCTION—CLASS GL STEEL CARS. PENNSYLVANIA RAILROAD. 


this journal in November. It is almost exactly the same now 
as when first designed, but it will probably be redesigned in 
order to save weight, but without in any way impairing its 
Strength. This car was built originally for the lines west of 
Pittsburgh and was used for coal in one direction and ore 
in the other. It was designed by the Schoen people and 
adopted by them, with modifications, for a large part of the 
equipment of this type built for other roads. 


With continuous center sills the lower portions of the body 
bolster were cut and made in the form of trough-shaped dia- 
phragms, but the bolster proper lies on top of both center and 
side sills, and by its form is made to take some of the load 
from the sloping floor through a trough-shaped floor support, 
wuich bears on the bolster. This arrangement gives plenty 
of room for the bolsters, and it is easy to understand why 
these cars do not get “down on their side bearings.” The 
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sills and forming strong end construction. They 
are cut for the coupler shank and reinforced 
at this point by pressed plate angles. 

This road has gone very thoroughly into the 
matter of draft gear for large capacity cars, 
and nearly three years ago decided to apply 
nothing but friction gear to this equipment. 
The first GL cars were equipped with double 
twin spring draft gear in which two sets of 
springs were used in pullirg and two other 








DETAILS OF DRAFT GEAR ATTACH MENT—WESTINGHOUSE—CLASS GL. CARS. 


accompanying. drawings are selected with a view of render- 
ing an extended description unnecessary. 

In all of the later forms of construction the center sills are 
continuous, and the bolsters are formed of trough-shaped dia- 
phragms between them, with longer trough-shaped diaphragms 
between the center and side sills, riveted to their webs. 

The end sills of the Gu car are trough-shaped pressed plates 
Westinghouse friction gear had been long enough in service 
to determine whether it had reached its full development, 
and as a matter of fact, a number of changes were after- 
of %-in. material, fitting over the end of the longitudinal 


sets were put in under initial compression with 

' but %-in. of motion left. In 
buffing the follower pushed in 
pins which acted through the 
center of the springs, against 
the follower plate and loaded 
the seccnd pair of springs. 
At the time this gear was de- 
signed it was not thought 
that the Westinghouse friction 
gear had been long enough in 
service to determine whether 
it had reached its full develop- 
ment, and as a matter of fact, a number of changes were after- 
ward made in it. The spring gear gave fair service, but it was 
soon found that the Westinghouse gear was perfected so as 
to offer substantial advantages over springs alone, and 
the spring gear was abandoned in its favor. Since its first adop- 
tion this road has not used any but friction gear on large 


capacity cars. The Sessions standard friction gear is now 
applied to a number of cars on this road. The form 
of attachments for the Westinghouse draft gear on GUL cars 
is illustrated in one of the accompanying engravings. In 
fact this arrangement is the one in use on all present types 
of steel cars on this road. 








THE APPRENTICE QUESTION. 





Mr. W. O. Thompson, division-superintendent of motive power 
of the New York Central at Oswego, N. Y., in a paper read last 
month before the Central Railroad Club, presented some of 
the features of the apprentice problem, in a way which should 
revolutionize practice in every railroad shop in the country. 

In the opinion of the editors of this journal Mr. Thompson 
stated the case better than it has ever been stated before. 
The following paragraphs indicate its practical and sensible 
character. The author is certainly correct as to wages, unless 
the railroads establish schools for apprentice instruction: 

“The average American boy, enters railroad shops at a 
salary that is not sufficient to take his girl to the circus and 
buy peanuts, all in the same evening, it does not take him 
long to see that the helper who does not know as much as the 
boy, after he has served three months, is getting enough to 
make him a comfortable living, and that if the helper shows 
himseif a little proficient in some certain part of the business, 
he is paid a full-fledged mechanic’s wages in a year or two. 
He also notices that it has been the policy of the railroads to 
better the condition of every one in financial and other ways 
from the president to and including the ‘Dagos’ on the section, 
with the exception of the apprentice. He also notices that he 
is looked upon with disfavor by a good many mechanics and 
barely tolerated by the sub-foremen; seldom noticed by the 
general foreman; and in a good many cases the division of- 
ficer or superintendent of motive power is further away from 
him than the North Star. Under such circumstances is it any 
wonder that our boys get discouraged? 

“What is needed is a complete change of heart and methods 
in regard to the apprentices. Instead of considering them as 
apprentices, we should look at it in the same light as we do in 
turning out more work every year for a given amount of 
money and the pace should be set by the highest division officer, 
and he should consider the welfare of his apprentices his para- 
mount duty, and in that way create the opportunity of filling 
his shop with men fully prepared to successfully cope with 
their chosen profession. 


“Apprentices’ wages are altogether too low. Instead of com- 
relling the boy to work one year for 5 or 6 cents an hour, he 
should work only six months for that pay. The next year his 
wages should not be less than $1 a day. The next year he 
should be paid nearly as much as the ordinary helper. The 
next year and the last six months of the fourth year he should 
be paid as much as the ordinary and special helpers’ respec- 
tively. it is of the utmost importance that very careful con- 
sideration be given to the critical period of a boy’s life, that 
is at the time of the completion of his apprenticeship. The 
practice of discharging an apprentice when his time is out 
is decidedly wrong. The proper time to get rid of undesirable 
apprentices is the first six months or a year at the latest. 

“Satisfactory results cannot be obtained in any apprentice 
system without the proper interest being taken by the fore- 
men to train an apprentice. The apprentice is the coming 
foreman, master mechanic and superintendent of motive power. 
The most vital part in the training of apprentices is the selec- 
tion of mechanics as their instructors. It is not possible to 
obtain even medium results with boys without developing 
them outside of shops and to gain that which will be of lasting 
benefit to the boys and railroad companies as well, and an 
apprentice club or association should be formed where boys who 
have not been fortunate enough to get technical education can 
secure information on a variety of subjects that will put them 
on an equality which their more fortunate brothers. No ap- 
prentice system that can be devised will ever be a success un- 
less every one, from the highest official to the mechanic en- 
trusted with the education of the boy, appreciates the respon- 
sibility connected with starting an apprentice. 

“We all point with pride to our special apprentice boys who 
have had the advantage of a technical training. We spend our 
company’s money to re-educate them to the practical side of 
railroad life and as far as my observation goes with the same 
amount of money spent and the same pains taken in the way 
of giving the ordinary apprentice a chance for self-education 
suitable for shop apprentices, we will get better mechanics, 
More capable foremen and officers for higher positions than can 
be obtained in any other way.” 
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NEW PASSENGER LOCOMOTIVE. 





WABASH RAILROAD. 
4—4—0 TYPE. 


At the Brooks works of the American Locomotive Company 
some fine new passenger locomotives are being completed for 
the Wabash Railroad. They have steel frames, cast in a 
single piece, piston valves with inside admission and direct 
motion. The tractive effort is 23,500 lbs. In the drawings 
of the boiler the tendency toward providing wider water 
spaces for circulation is noticeable. The water space in front 
of the firebox is 5 in., at the sides and back the space is 4% 
in. The tubes are 2 in. in diameter, with % in. bridges. These 


Thickness of plates in barrel and outside of Te 
11-16, %, 9-16, a; of in. 


MON irdae es ietacceccce ctkemaks Seqeuseeseeeeuaeuns 2 ins. 
RE EE WA Keke sé ne tec eee canine manundaa denen aeae 3 ins. 
ee QE Haida ceeee sci ceageds Front, 75144 ins.; back, 654, ins. 


Firebox plates, thickness: 
Sides, % in.; back, % in.; crown, % in.; tube sheet, % in. 


Firebox, water space...... Front, 5 ins.; sides, 44% in.; back, 4% ins. 
eee, DAs Se GM, ccc ccccesnsecseecasesce Iron; 11 B. W. G. 
WO, I oda occ hac cccveccectxasevaecedeendaw se gmeseee 294 
ys I a os ao 4 da Rie @ 6m ale 66 &.0.cad mie Seale ent aa ae 2 ims. 
Pe Peres ee Re BOON eo 6 occ nc des ccecccuecunee Cac 16 ft. 4 ins. 
Heating IE hdd acccccne scat deeurnguevewnmenae 2,499 sq. ft. 
Heating surface, MEE ib acaccusaewiee ke dated maa eueeen 177 sq. ft. 
ND a vg nce ded ccabiesia caneedesieiaeen 2.676 sq. ft. 
BS EEE CC EET CT ECT Pr eee mere 43.7 sq. ft. 
GN OEE ca Cabs cede cdcivedeces Cae ues aetwusleusameaeeee Rocking 
pO Eee rere crore er ore 5% ins. diameter 
Smoke stack, inside diameter............0.ceeeee, 14% and 16% ins. 
eee See, CO GUONG TE... hice cccascwteedaveceequans 15 ft. 3 ins. 
DT IE ANT cd as cdcteccetcdeeuccews Two No. 10 Ohio injectors 
Tender 
CN io a ea hak ce th ew ee in daemenienedeWasmamadees Eight-wheeled 
WN, QI oon che ddccnctiedadedudce salteuaecamet .. 55,460 Ibs. 
WEN: GID ov hiccecenscccseraeeineegedcscceceqgauenes 36 ins. 





PASSENGER LOCOMOTIVE—4-4-2 TYPE—WABASH RAILROAD. 
J. B. Barnes, Superintendent Motive Power. 


engines have brake shoes on all wheels, including the trailers 
and truck wheels. For the trailers the usual provision for 
side motion is made. These locomotives are equipped with 
high-speed Westinghouse air brake, with retaining valves on 
the drivers. 
PASSENGER LOCOMOTIVE—WABASH RAILROAD, 
Ratios. 


Heating surface to cylinder volume...........cccccccccecs = 267 
TYACCIVS Welgnt tO ROSting SUPEACE. .. wc ccccvccccccccescuce = 3632 
DECeseS Wire Ul CUMEROG QUIN io cca ci cuicencedumeceiooes = 4.75 
Tractive effort X diameter of drivers to heating surface...... = 703 
EOOMCIEE SUTTEOO CO TPECCIVO GHOTE. 6 oc ccc cccccscecaveces = 11.4% 
Oes WORe CO ORRIN BONG ce iidccecetccts rinceinceens = ¢€&. 
General Dimensions. 
a eee? Oe ye ren a ee eee rrr ay err 4 ft. 8% ins. 
ME digs 40 thd Aes AE Wak Can Oe SONS KO Rat bere Uae ae Bituminous coal 
i. 2 B..... £ . SRO SCTE UTEP TCr Teer ree 180,700 Ibs. 
Ct  acociicten Seed abnee det weed awa ada eae 96,700 lbs. 
Weight engine and tender in working order............... 310,700 Ibs. 
CE «oa eNe KORO OS NEN OC EE ORME WON ECGeaS 7 ft. 6 ins. 
eS Ev v6 sew awieheeeeas deed ce eaede én aaememan 7 ft. 6 ins. 
We WN, WO ei ck ices saciccduceavas§ Cesaseseea 30 ft. 11% ins. 
Wheel base, total, engime and tender... .cccccccccccccccscecece 56 ft. 
Cylinders 
De Gr GNOE cg dc etdcaee a deSevcne dat aaaess ceweuawe 21 ins. 
EE 6 kv tas cakee wed Ce OR ae ee eee ee oe O eel ae ee 26 ins. 
Se GD GE DONOR. 65k co ccendsdeeecduceteaeuesad 6% ins. 
me Aree re rrre er eee ee eT Ce 3% ims. 
ee Oe Se Es ok ods Cacececocdtedeetntaxees 1% ins. x 25% ins. 
ee Gr GQ Ts iv oo enw aedneeedeweecdeweccwtewes 65 sq. ins. 
Valves. 
i. Ug S| PTT eT Tee ere eee eT Te TTC ee eT TTT er rr ee ce Piston 
a SP PeTe TT rere rT ere Tere eer 
Se OS oc kc choca chee enekeeeecerareuneuness 1% ins. 
SS A. PPPOTCTTCTCuTCT TTT TPT re ee re 0 ins. 
ae GE Seve Br Wee Ng és oe cy cecweteckadsscacesiaaqaun 1-16 in. 
Wheels’ Etc. 

Se OE I So 6 5. oc bs bee tei Nese he bess ce eeee 4 
Diameter of driving wheels outside of tire..........00cce evens 83 ins. 
Matereal GF GFEVERE WHOS! GCONAGES. 6 ci icc cicccesiceescences Cast steel 
TE Oe GH: ons cede sod ener eee rece eae as Ue be ase een 3% ins. 
ye BO” PPP eee Ce eT eee ee Shrinkage and retaining rings 
Bool eee er ee eee Te ee err eee ee Cast steel 
Diameter and length of driving journals..... 914 ins. diameter x 12 ins. 


Diameter and length of main crankpin journals: 

6% ins. diameter x 614 ins. 
Diameter and length of side-rod crankpin journals : 

7% ins. diameter x 4% ins. 


MeetGs COUN. BIGE ck ki ckcecccctedeccyecsccescetweetesedaees Swing 
Mngimne truck JOUTTAIS. 2... cree ccccceccccocs 6 ins. diameter x 12 ins. 
Diameter of engine truck wWReels......cccwscccscccsccccncecce 36 ins. 
Kind of engine truck wheels..........-eeeeeeeees McKee-Fuller spoke 
Boiler. 
a ee ee eo Radial stayed extended wagon top 
Outside diameter of ‘first FOES i 6 66's SG Sew Tetendenwaues 64% ins. 
Working pressure ...... ccc cecec eee ce cece esceseveccsuess 200 Ibs. 


AMERICAN LOCOMOTIVE CO., BROOKS WORKS, Builders. 


Journals, diameter and length.............. 514 ins. diameter x 10 ins. 
WEEE SUN nepadieed de awkenses ea cdea whee eaneest aan 7 
WN 6 fe baie d waa Hie dee e hide eee alae 6,000 U. S. gals. 


CI Ge oh bine iacaccders ctcewddsedeecudaeweseee oe 12 tons 





WHY DO STAYBOLTS BREAK? 


The following is taken from a paper read at the Foreman Boiler 
Makers’ Convention at Chicago by Mr. John Livingstone: 

Your chairman produced a board to show 171 heads of staybolts 
from the right side of the fire box on the fireside sheet of a loco- 
motive; at least 75 out of the 171 were burned. You have held 
that the breakage of staybolts is due to expansion and contraction, 
and unable to counteract the expansion and contraction with the 
solid staybolt, discussion centered on flexible staybolts. 

Too little heed was paid to the lesson taught on the board, too 
little consideration was given to the prima facie fact, that 44 per 
cent. of the heads of those staybolts were burned. When the bolts 
commence to burn at the inside of the sheet, the burning continues 
inward until protected by the water. The heat that causes the 
burning causes expansion at its inner end, and in the hole of the 
sheet; and that expansion is met by resisting expansion in the 
sheet (solid against solid) with risk that both the sheet and the 
bolt will crystallize. The sheet, which may also burn, may crack 
between the bolts; the bolts will break, not always where the force 
of rigid compression obtains; sometimes where by the concentra- 
tion of force there, the other part of the bolt snaps under the vary- 
ing vibrations and strains it has to endure. The sheet in ordinary 
service cannot be burned so long as there is water behind it, for 
iron has capacity to convey to the water the heat it obtains from 
the fire, however fierce; but if burning is commenced at the inner 
end of the staybolt it will extend outward and imperil the sheet 
immediately around it. 

Though riveted close to the plate the inner end of the bolt is 
only mechanically in touch with the plate, and cannot exercise the 
functions of the sheet in giving to the water the heat by which it 
is attacked. The water protects the sheet from burning and the 
heat passes through the iron to the water. 

To avert the risk of burning from the inner end of the bolt out- 
ward, there is only one way and that is with air through the cen- 
ter of the bolt and the water around it; nor can you unduly ex- 
pand a bolt of that character. It will receive the force of the 
expanding sheet without the resistance of its own power of expan- 
sion to the extent occurring in a solid bolt. 
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RAILROAD SHOP MANAGEMENT. 





By Wir11am S. Cozap, Norrotk & WESTERN RAILWAY. 





i i. 





Long experience in locomotive and car shop work has proven 
very conclusively, I think, to the average shop manager that 
any system of shop supervision that is not founded on the 
principle of co-operation or of renumerating the employee ac- 
cording to the amount of service performed, whether of brain 
or muscle, affords neither substantial justice to the workman, 
for sufficient returns to the owner for capital invested. 

In a railway repair shop where almost every conceivable 
class of work is performed from tapping a nut to building a 
locomotive complete, it is generally conceded, in the light of 
all the knowledge we have on the subject at present at least, 
that straight piece-work or a fixed price for each operation, 
when properly applied, is best adapted to such a great 
variety of work. The object of this article, therefore, will be 
to discuss in a general way, the subject of shop organization 
and the relation which must exist between the management 
and the men before any decided steps can be taken towards 
putting the shop on a satisfactory piece-work basis. 

In entering into this work it is necessary to understand that 
the introduction of piece-work in any department changes, not 
only every condition, but the entire atmosphere of the shop, 
and one of the first things to be remembered by the foreman is 
that he is dealing with a body of intelligent men, who, like 
himself, are always on the lookout for their own best interests 
and any dishonest methods or dark lantern processes will be 
destined to end in failure. 

The foreman and his immediate subordinates, who are held 
responsible for results, must recognize the fact. especially if it 
be a large plant on which the eye of the management is continu- 
ally centered, that the average general manager or superin- 
tendent of motive power is not a piece-work expert, and if he 
were, he has no time to look into details, and must necessarily 
hold his subordinate officers, such as general foremen, forc- 
men of departments and gang foremen, responsible for the suc- 
cessful operation of the shop. 

The master mechanic or general foreman who has kept 
pace with the times will not need to be told that, until very 
recently, in the discussion of this subject by the higher rail- 
road officials at their association meetings about two out of 
every three were opposed to piece-work in any form in a repair 
shop, and many motive power officers are not yet willing to ad- 
mit that this system of paying for work can be made suc- 
cessful in certain departments. So that, after all, the introduc- 
tion of piece-work is a matter of education. 

The foreman, then, must feel that if piece-work is introduced 
into his shop at all, it will be due almost entirely to his efforts; 
and whatever of success it is attended with, is properly to be 
credited to himself and the men in his charge. 

In almost every day-work shop ninety out of every hundred 
men are opposed to piece-work. And why? Because they 
fear it will eventually result in a general reduction of their 
wages; that it will finally reduce the number of men em- 
ployed in the shop and will at last either dispense with 
the services of the old men, or require them to work much 
harder at a reduced compensation. 

This last named objection should be given careful consid- 
eration. The railroads of the country owe a debt of grati- 
tude to their old employees. .They should be taken care of 
and should not be required to work piece-work, except at 
their own request. 

Mr. Carnegie, in his “Gospel of Wealth,” argues that age 
is not a condition made by human institutions, and the right 
to weed out old men is decreed by natural law, which law, 
says he, “may be sometimes hard for the individual, but is 
best for the race, because it insures the survival of the fittest 
in every department.” The privilege to carry out this idea 
may be necessary in the management of a private concern 


but any attempt to introduce piece-work with this end in view 
cught to be doomed to failure. 

Some men never grow old, except in years, and in my ex- 
perience I have frequentiy come in contact with employees 
who were on the downward march in life, who could take 
the piece-work prices of the average mechanic and very ma- 
terially increase their day rate, and were glad of the oppor- 
tunity to do so. 

In another article on this subject, I shall attempt to show 
that it is not the unusual effort of the workman that brings 
about, both increase in the out-put of the shop and in the 
wages of the man, but the introduction of improved tools 
and a systematic method of handling the work. 

But going back to the subject in hand, a very large part 
of all that has been read and heard by the man in the shop 
on the subject of piece-work in the past, has been to effect 
that it is detrimental to the best interests of the average 
mechanic; and it is a fact which we have to admit, that 
in many instances in the past, piece-work has been the means 
in the hands of unscrupulous and dishonest foremen to take 
advantage of honest workingmen in depriving them of a 
just reward for honest toil. Entire confidence, of the men, 
then, is the first thing necessary, and the intelligent fore- 
man, or general foreman, or master mechanic, or superintendent 
of motive power, for that matter, if he would finally succeed in 
this work, willnot bein any big hurry about putting a great num- 
ber of prices into effect, but will go to work diligently to first 
win the confidence and good will of the men and bring about 
a general good feeling in the shop. And while this process 
is going on it is very essential that the foreman and those 
in charge of the various departments of the shop look about 
them and see if thore are not a great many things that need 
to be given attention in order to insure better results, even 
on a day work basis. A careful inspection of the shop may 
disclose the fact that there is a great deal of material scat- 
tered about that ought to be in the scrap pile, or at least 
does not belong inside the shop. No good ever came from a 
dirty shop. Dirty, greasy machines; old castings, forgings, 
useless bolts, scrap and many other things that might be men- 
tioned, if left lying about the shop, are demoralizing to the work- 
men and create an atmosphere of indifference, slovenly ways 
and expensive methods of doing the work. 

One of the leading suverintendents of motive power in 
this country once said to me while I was in his service, 
“Show me the conditions under which men work in any shop 
and I will tell you not only the quality of the work, but the 
cost as well.” Therefore one of the first moves to make in 
preparing for the successful introduction of piece-work is 
to “clean up,” and then ‘keep cleaned up.” You must figure 
that when men are on a piece-work basis they have no time 
to climb over piles of useless material. They cannot work 
on engines to the best advantage with all kinds of unnec- 
cssary material in the way. Blocking lying about the floor. 
Old lagging, truck wheels, dome casings, driving wheels. 
scrap and all work as fast as taken down, where there is 
not a special department set aside for this work, must be 
kept cleaned away to allow the men to work to best advan- 
tage. 

Cultivate among the men by precept and example a spirit 
of activity and energy. And the workman who wishes to 
forge to the front will show to his superiors that he de 
lights in his work; that he is never so happy and contented 
as when busily engaged in the work of the shop. 

“The first external indication of the dry-rot in men,” says 
Dickens, “is a tendency to lurk and lounge; to do nothing 
tangible to-day, but to have an intention of performing a 
number of tangible things to-morrow or the day after.” 

The successful management of a large body of men, or 
any number of men for that matter, no doubt, depends 
largely on the personality of the foreman, but after all, the 
foundation.of governing and being governed was laid cen- 
turies ago in that old rules of rules, “Do unto others as you 
would have others do to you.” Justice must be the spirit 
that actuates and controls our movements. A broad appli: 
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tion of the spirit of right between man and man is the only 
thing that will pay 10 per cent. on the investment. 

Men must understand that they are appreciated; that the 
success or failure of the institution is with them; that if 
success attends the operations of the shop, the credit will 
belong largely to the men in the ranks. “Too much still 
remains of the old idea that work is a curse, a punishment, 
instead of being the only real pleasure in life.” 

Every man has a right to make each day stand for some- 
thing. In all the nooks and corners of human existence there 
is no place for an idler, or dreamer. It is better to carry 
a hod or wield a shovel in an honest endeavor to be of some 
use to the community than to be nursed in wealth and live 
off the toil of others. The man who sets himself earnestly 
at work, no matter what the sort of labor, dispels at once 
all the elements of discontent, doubt and envy and applies 
a sure remedy for that disease commonly known as the 
“blues.” He takes a new lease of life, and the successful 
shop manager must educate his men to be energetic, indus- 
trious, active, always on the alert looking for some means 
of bettering the service. 

Sir Walter Scott, writing to his son at school, said, “I 








HEAVY FREIGHT LOCOMOTIVE. 





LAKE SHORE & MICHIGAN SOUTHERN RAILWAY 





2—8—0 TYPE. 





SOME OF THE DETAILS OF CONSTRUCTION. 

The previous article on this subject appeared on page 415 
of the November number of this journal, and the description 
will require another article in addition to the present one. 
The design represents special efforts on the part of the me- 
chanical officers of the road and of the American Locomotive 
Company to produce an engine which will materially reduce 
the number of “engine failures” in service. 

The boiler of this engine was passed over rather too easily 
in the description last month. This is a very large boiler. 
Its diameter at the smoke box is 80 in., and at the largest 
diameter it is 87% in., which is unusual. This large size was 
used at the throat connection, in order to facilitate the circu- 
lation by providing plenty of room for the water to pass 
back to the water legs. It is a pleasure to see these efforts 
in the direction of improvement in circulation of locomotive 
boilers. At best there is little enough room for water to get 
back to the side sheets. The tube spacing is wide, with a 
“bridge” of 15-16 in. between flues. The drop grates are 
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cannot too much impress upon your mind that labor is the 
condition which God has imposed upon us in every station 
of life; there is nothing worth having that can be had with- 
out it.” It is still water only that becomes stagnant and 
is finally covered with the green scum of inactivity. The 
running brook at all times sparkles with the living fire of 
usefulness. 

To the master mechanic or general forman who contem- 
plates the introduction of piece-work at some future date, 
let me suggest that if you have not already done so, there 
is no move which you can make which will so materially 
assist the sub-foreman in carrying out the above suggestions 
and so quickly instill new life into the entire shop, as the 
organization of a Shop Foremens’ Association, to meet at 
stated periods, say once each month, to discuss means ana 
methods of bettering conditions and increasing the out-put 
of the shop. It may be that changes will necessarily have to 
be made before you are in a position to consider piece-work 
at all, and there can be no better way of finding out just 
what the conditions are than by calling together and con 
sulting those in immediate charge of the work. 

(To be continued.) 












































DETAILS OF THE FOUR-CHAMBER EXHAUST PIPE, 

















DIAGRAM OF VALVE GEAR AND VALVE, AND LONGITUDINAT, SECTION THROUGH THE CYLINDER. 
CuNSOLIDATION (2-8-0) FREIGHT LOCOMOTIVE—LAKE SHORE & MICHIGAN SOUTHERN RAILWAY. 
''. F. Batt, Superintendent Motive Power. 


American Locomotive Co., Brooks Works, Builders. 
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made as low as possible in ofder to secure space between 
the tubes and the level of the fire. 

This locomotive has inside steam admission with very care- 
fully arranged steam and exhaust passages, by using the 
Player four-chamber exhaust pipe the exhaust blasts are kept 
separate to a point 5 in. above the base of the exhaust nozzle, 
but this is not all. The exhaust steam passages are kept 
away from those containing live steam through the saddle, 
in order to prevent the exhaust from drawing heat away 
from the entering steam and causing initial cylinder con- 
densation. A glance at the longitudinal section through the 
cylinder, shown in connection with the valve gear, shows 
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DETAILS OF ROCKER BOX. 
2-8-0 FREIGHT LOCOMOTIVE.—L. S. & M. 8. 


these passages clearly. This is an important matter which 
does not always receive the attention it deserves. 

By aid of the drawing of the assembled parts of the valve 
gear, including the valve, the idea of the “central-direct” 
valve motion is illustrated. This construction is admirable. 
It places the pin as far as possible, in double shear, and 
by using a heavy and strong rocker casting the spring of this 
motion should be reduced to the lowest terms. The hangers 
are double. Obvious advantages are obtained by this con- 
struction. It will be noted that the English form of link is 
used and that the transmission bar is coupled to an inverted 
rocker, the rocker box being secured to the guide yoke and 
the rocker shaft has external bearings. This reduces the 
rocker box to a very simple casting, with two 4% by 6 in. 
bearings, with a space of 10% in. between them. In order 
to reduce the liability of the rocker to twist, the two bear- 
ings were used and the rocker, made of cast steel, was given 
the form shown in the detail engraving, with the journaled 
portion made hollow. It is difficult to see how this rocker 





can twist or spring. Furthermore, the bearings are large 
and very easily taken down. 

The valves are of the usual piston type as constructed at 
the Brooks Works, their general features having been illus- 
trated in this journal. 

Among the other details, which are specially worthy of 
close attention, are the frames and their bracing, the lead. 
ing trucks and the ash pan. These will be reserved for an- 
other article, as it is specially desirable to place the frame 
construction on record in a thorough manner. These frames 
are the first coming to the attention of the writer in which 
an effort is made to provide for latent stresses. This work 
seems likely to prove to be exceedingly important. 








OPERATIONS OF “PER DIEM” RULES FOR CAR HIRE. 





Perhaps the most frequent objection made to the operation 
of per diem rules has been that the rules have not accom- 
plished what the advocates of the per diem principles claimed 
they would; namely, the return of cars to owners, but, in the 
opinion of well-informed men, there is no per diem rate which 
can be established high enough to accomplish this purpose 
in all cases. When cars are not returned to owners, it is 
usually because there is a very active demand for them, or be- 
cause the borrowing line is so seriously congested that it is 
physically impossible to make prompt return of cars. In 
either case, whether the rate be 20 cents a day or $1 a day, the 
return of the cars will not be forced. 

Already, however, the rule has had very important results 
in compelling lines whose equipment was manifestly inade- 
quate, to increase their equipment and compel lines that suffer 
not infrequently from serious congestion of traffic, to increase 
their facilities so that this congestion would not occur. Be- 
yond question, per diem has stimulated representatives of 
railroads to the importance of moving cars promptly, and the 
justice of the position appeals to all men. In the past the 
railroads have not unfrequently been the worst offenders in the 
matter of detaining each others’ cars. Not that I claim this 
was done intentionally, but that it was done because there 
was nothing to call attention to the importance of prompt 
movement. Now, however, railroads are treating themselves 
on what may be termed a “car service basis,” and are in a 
better position to justify the charge for detention of cars by 
shippers and receivers of freight. 

The strongest argument of the opposition to the per diem 
system was that the per diem rate would greatly increase 
empty mileage. In this they have certainly been mistaken, 
for this has not been noticed. The real difficulties in the 
operations of the rules, while not unimportant, require, as it 
seems to me, only a better understanding of these difficulties 
and the principles underlying the question to find a ready 


solution. From a paper by Mr. F. A. Delano, read before the 
Iowa Railway Club. 








The floors of the new shops of the American Locomotive 
Company, at Schenectady, were very carefully laid and are 
quite satisfactory. The basis was a filling of sand over 
which from 4 to 6 ins. of small broken stone was laid. This 
was flushed with a gallon of hot coal tar for each square yard 
of surface. A course of 2 ins. of hot sand and tar mixed 
thoroughly to the consistency of mortar followed this and 
was rammed to a level surface. In this 3 by 4 ins. railing 
strips were imbedded at 3 ft. centers. Rough hemlock planks, 
2 ins. thick, were spiked to these, and the top flooring of % ins. 
tongued and grooved maple was finally laid. 


It is an expensive 
but very satisfactory and permanent floor. 





Col. James H. Bailey, who for the past 20 years, has been an 
owner and very influential in the Railroad Gazette, has severed 
his connection with that journal and retires from all active 
work. He had a very large and extensive acquaintance among 
the railway manufacturers of the country and will be very 
much missed, particularly at the railroad conventions. 
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THE APPLICATION OF INDIVIDUAL MOTOR DRIVES 
TO OLD MACHINE TOOLS, 





McKees Rocks SHops.—PItTrspurcH & LAKE ERIE RAILROAD. 





BY R. V. WRIGHT, MECHANICAL ENGINEER. 





V. 





VERTICAL DRILL PRESSES. 





The ordinary vertical drill press in a locomotive repair shop 
has to handle drills, reamers, etc., varying from %4 inch to 
2% inches in diameter; and the material to be drilled will 
vary from soft brass to the hardest cast iron or steel. Such a 
drill press, belt driven, usually has a back gear and a four- 
step speed cone, thus giving eight different spindle speeds 
for the entire speed range. 















































= 
< -— ¥j%—_-—>€ 


FIG. 21—STYLE OF THE OLD DRILL BEFORE REMODELING, FOR AN 
INDIVIDUAL DRIVE. 








INDIVIDUAL DRIVING APPLIED TO OLD TOOLS.—PITTSBURGH & LAKE ERIE RAILROAD. 


The following data are taken from the very complete table, 
found on page 957 of Kent’s Mechanical Engineer’s Pocket 
Book, giving the speeds for various diameters of twist drills 
as recommended by the Morse Twist Drill & Machine Co., and 
are presented to indicate the entire inadequacy of the ordinary 
drill press to meet the requirements for rapid drilling. 


TABLE OF SPEEDS REQUIRED FOR TWIST DRILLS. 








Diam. of Speed, Rev. per Min. 
Drills. For Steel. For Iron. For Brass. 
4 -in. 230 320 400 
ly -in. 115 160 200 
% -in. 75 105 130 
1-in. 58 80 100 
1%-in. 46 62 80 
1%-in. 39 54 66 
1% -in. 33 45 56 
2-in. 29 39 49 


The table from which this data is taken, gives the speeds 
required for all sizes, varying by sixteenths of an inch in dia- 
meter, but those above only are shown, for each % inch in 


diameter, in order to present some idea of the wide range of 
speed which should be provided. By thus bringing out the 
great differences in speed required by drills of different dia-~ 
meters, it is clearly shown that the eight spindle speeds usu- 
ally provided, are entirely inadequate if the best results are to 
be obtained. This point is emphasized even more when we 
consider that in place of three different materials, only, which 
are provided for in the above table, several more should be 
added when the different grades of iron and steel are taken 
into consideration, i. e., cast steel, machine steel, mild steel, 
cast iron, wrought iron, etc. 

Unquestionably the application of a variable-speed motor to 











FIG. 22—APPEARANCE OF THE DRILL AFTER BEING EQUIPPED WITH 
THE CROCKER-WHEELER MULTIPLE-VOLTAGE DRIVE. 

| 

the drive of such a tool will prove a paying inv tment, 

since in place of the eight spindle speeds, when belt ‘driven, 

we will have with the use of-the variable-speed motor and a 

back gear, three or four times as many. 

In Figure 21 is shown the type of the belt-driven vertical 
drill press, with 36-inch table, of which there were five in 
the old shops of the Pittsburgh & Lake Erie, at McKees Rocks. 
All were in good condition or such that a few repairs would 
make them so, so that it was decided to equip them with indivi- 
dual drives. The bracket which was used to carry the speed 
cones was so designed that it could not be used to support 
the motor, and it was replaced by a combination set of bracing 
and motor support brackets. 

Figures 22 and 23 show the drill press as equipped with the 
new brackets and the variable-speed motor. The motor brack- 
ets were made quite heavy in order to add stiffness and 
strengthen the machine against vibration. The cone on the 
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upper horizontal shaft was replaced by a sleeve, to the outer 
end of which is keyed the Morse Silent Chain sprocket, and 
to the other end of which is keyed a new gear, as indicated in 
Fig. 23, to replace the old one on the end of the cone. Also the 
oid lock plate which is used for changing from back to single 
gear was added. In order to get the proper speed ratio, be- 
tween the single gear and the back gear only two gears had 
to be changed as is shown in Fig. 23. 

The motor is located high enough to be out of the way of dirt 
and metal cuttings, and yet is low enough to be easily access- 
ible. It is also low enough to prevent the tool from being 
top-heavy with resultant excessive vibration. While running 
at the highest speeds, in single gear, the tool vibrates only 
slightly. The controller is placed in a convenient position so 
that the handle is within easy reaching distance of the opera- 
tor, as shown in Fig. 23. 

The question of the amount of power necessary to be pro- 
vided at the motor, was a serious one. The difficulties which 
were at first met in adapting the high-speed _ tool-steels 
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FIG. 23.—DETAILS OF THE TOOL AS EQUIPPED WITH THE NEW RACK 
BRACING AND THE ELECTRIC DRIVE. 

to twist drills, are apparently being overcome, but as yet there 
seems to be no reliable information as to just what can be 
done with them. To provide for the possibilities of progress 
in this direction enough power was provided for to take care 
of the ordinary twist drill steel with a fair margin of reserve 
if a better steel should appear for such purposes. 

The variation of power at the motor with the multiple vol- 
tage system of driving is indicated in the diagram, Fig. 25, 
which shows the motor horse-power available at the various 
drilling speeds that are provided at the spindle. This curve 
was plotted with the aid of the power diagram, presented in 
Fig. 1, (page 165, May, 1903 issue), which shows the relation 
between the speed and the power of a motor used with the 
M.-F.:21 controller, on the Crccker-Wheeler multipie-voltage 
system. 

Since these drill presses have been equipped with motors, a 





rough series of tests have been made with drills up to 2 ins. 
in diameter, with the result that it was shown that ample power 
has been provided to take care of the ordinary grade of twist 
drill steel; also that a considerably better grade of steel, which 
would allow of the use of higher speeds, can be made use of 
without overloading the motor, except between speeds from 
73 to 106 revolutions per minute. 

The Crocker-Wheeler motors which are being used are, how- 
ever, so designed that, if necessary, a considerable overload can 
be carried without injury. In the event of a higher speed 
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PIG. 24—DETAILS OF THE COMBINED BACK BRACE AND HORIZONTAL 
SHAFT SUPPORT. 


steel being produced, which can be adapted to twist drills, and 
whose use with certain diameters of drills will cause the over- 
load between the above mentioned speeds to be excessive, pro- 
vision can be made for the use of such steel, by increasing 
the back gear ratio by replacing tne two new gears, noted on 
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FIG. 25—DIAGRAM INDICATING VARIATION OF POWER AVAILABLE AT 
VARIOUS SPEEDS WITH THE MULTIPLE VOLTAGE SYSTEM OF DRIVING. 


Fig. 22, with two others, so that the spindle speeds in back 
gear will still further overlap those in single gear. 

In providing power for drill presses, the largest diameter of 
drill which is to be used will govern the amount of power to 
be provided, since it has been found that the power required 
varies as the diameter of the drills, although not in the same 
ratio. 
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POWERFUL PASSENGER LOCOMOTIVE. 


4-6-2 (Paciric) TyYver. 


ATCHISON, TOPEKA & SANTA FE RAILROAD. 


The Baldwin Locomotive Works have completed new loco- 


motives of the 4-6-2, or Pacific type, for passenger service on 
the Atchison, Topeka & Santa Fe Railway. These are very 
heavy and powerful. They are simple engines with 22% by 
28 in. cylinders, 69 in. driving wheels, and carry 220 lbs. steam 
pressure. While being really as heavy as the very large pas- 
senger locomotives of the same type now running on the Chi- 
cago & Alton, illustrated on page 87 of our March issue, the 
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POWERFUL NEW 
46-2 TYPE. 


PASSENGER 
BUILT BY 
heating surface is much less and the water in the 
boiler larger. These are very powerful engines. 
dimension are as follows: 


spaces 


Their chief 


Ratios. 
Heating surface to volumes of cylinders d . 279.2 
rractive weight to heating surface..... 39.1 
Tractive weight to tractive effort..... eye tren Pee ‘ 3.66 
rractive effort < diameter of drivers, to heating surface a 738 


Heating surface to tractive effort, a a ee 9.35 
Total weight to heating surface....... 59.85 
General. 
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Boiler. 
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tal engine ani tender (GRO)... oo ccccacesccdocacs 345,000 Ibs. 


LOCOMOTIVE.—ATCHISON, 
BALDWIN LOCOMOTIVE WORKS. 


Tender. 
Wheels—Number ...........2ecceeses Te Cero err 8. 
po EP PETIETETT CTE ee iirc 7,000 gals. 
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SOLID RINGS AND SOLID PISTONS. 


A great deal of interest has been aroused in England by a 
statement by Mr. A. F. Yarrow that for his engines he is using 
solid pistons and solid rings. The Engineer, of London, de- 
scribes the construction and application of these rings. The 
construction is interesting and it could be used in many kinds 
of practice where high pressures are found. This would seem 
to be a good way to make packing for piston valves of lecc- 
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TOPEKA & SANTE FE RAILWAY. 


motives. The following is quoted from a letter from Mr. 
Yarrow to the journal mentioned: 

“Of course, at first sight it appears an impossibility to put 
the ring over the flange of the pistoa, the internal diameter 
of the ring being smaller than the outside diameter of the 
flange; but it is exactly the same thing as putting a half- 
crown through a hole the size of a shilling cut in a piece of 
paper. There is not the slightest difficulty in it. Of course, 
the rings have to be properly proportioned so as to get elas- 
ticity enough. I believe that having in view the early develop- 
ment of superheated steam, it becomes compulsory to have 
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floating rings, and also compulsory that they should be uncut, 
so that any pressure of steam behind the ring should not press 
the ring against the inside of the cylinder. It has hitherto 
been thought that to have a solid floating ring one must have 
a junk ring, which adds weight and complication, and things 
that may work loose. A clearance of three or four or five 
thousandths of an inch is sufficient between the outside edge- 
of the ring and the cylinder. A floating ring has the great 
advantage of accommodating itself to the form of a cylinder, 
which is not round throughout its whole length, as we all 
know, and in this respect the solid floating ring is very super- 
ior to the solid piston without any packing ring, which, of 
course, cannot accommodate itself to any ovaling of the 
cylinder.” 
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DETAILS OF STEEL WORK FOR THE LONGITUDINAL BRACING OF THE 
BUILDINGS UPON CENTER LINES OF COLUMNS. 


NEW LOCOMOTIVE AND CAR SHOPS. 





COLLINWOOD, OHIO. 





LAKE SHORE & MICHIGAN SOUTHERN RAILWAY. 


XIII. 





CAR SHOP BUILDINGS. 


These buildings are shown in the ground plan on page 408 
They were designed by Mr. Albert Lucius, of New York, con- 
sulting engineer. The three principal buildings are arranged 
side by side and they are alike in their general features, such 
as the foundations, steel work and construction details, the only 
difference between them being in those features which must 
necessarily be varied to suit the special purposes to which 
each is put. For example the arrangement of the doors is 
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PLAN OF PASSENGER CAR PAINT SHOP, SHOWING ARRANGEMENT OF TRACKS, RETURN AIR DUCTS, DRAINS, PLATFORM POSTS, ETO. 





COLLINWOOD CAR SHOPS.—LAKE SHORE & MICHIGAN SOUTHERN RAILWAY. 
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DETAIL VIEW OF THE NORTH END OF THE PASSENGER CAR PIANT VIEW OF THE NORTH END OF THE PASSENGER AND FREIGHT CAR 
SHOP. REPAIR SHOPS. 























DETAIL VIEW OF THE SOUTH END OF THE PASSENGER CAR PAINT DETAIL INTERIOR CONSTRUCTION VIEW OF THE PASSENGER CAR PAINT 
SHOP. SHOP. 


COLLINWOOD CAR SHOPS.—-LAKE SHORE & MICHIGAN SOUTHERN RAILWAY. 


made to suit the tracks in each building and the amount of against leakage. This amounts to about one-quarter the height 

uatural lighting is in accordance with the work which is done to the length of each skylight. This also applies to the monitor 

in each building. This feature of window and skylights is skylights and to this portion of the roofs of all the buildings, 

worthy of special attention. Better lighted buildings are very including the locomotive shops. 

seldom, if ever seen in connection with railroad repair shops. One cross section of the steel construction is illustrated. 
For example the total.amount of glass in the sides and ends 

of the buildings amounts to 45 per cent. of the total areas of 

the walls and ends. The total glass area in these buildings th. | £3 Plank 

is approximately equal to 75 per cent. of the total floor area. 35.8.9: 

In the roof of the passenger car paint shop is a skylight, 42 

it. 4 in. wide by 245 ft. long in the monitor and to this is 

added 34 separate skyiights 21 ft. by 11 ft. This gives an area 
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ef glass equal to 38 per cent. of the projected area of the roof. 2° | 88% ong 

The passenger car repair shop has a skylight 22 ft. 4 in. by 

335 ft. long, the full length of the building, and also 32, 11 by 11 | ates 
{t, separate skylights, making 33 per cent. of the projected %H 
area of the roof. In the freight car repair shop, there is a | “a 2” See ale 7-0 


skylight 37 ft. 4 in. by 333 ft. and 34 separate skyiiguis, 12 ft. 
sin. by 11 ft., making a total of 41 per cent. of the roof area. 
The planing mill has one 36 ft. 6 in. by 260 ft., making 45 per 
cent. of the roof area. In the photographs the large amount 
of glass area and its arrangement is clearly apparent. The sky 
lights are purposely given considerable rake in order to guard 
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Section C-D. 
SECTION OF FLOOR THROUGH ONE OF THE COVERED MANHOLES, SHOWING SYSTEM OF DRAINAGE BY TROUGHS, COVERED WITH GRATING, 
UNDER SIDES OF CARS. (SECTION C-D, SEE PLAN VIEW. )—PASSENGER CAR PAINT SHOP. 
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It represents all of the buildings. The center posts are built 
up of %4-inch plates, 24 in. wide, with four 6 by 4 by } in. angles 
placed 24 in. back to back. These are made wide in order to 
offer a large amount of wind resistance. Above the bottom 
chords of the roof trusses the posts taper off toward the top. 
At the walls the columns are of 12 in., 35 lb. I beams. The 
clear height under the roof trusses is 20 ft. and the roofs are 
particularly well braced against wind stresses, as indicated 
in the photographs, showing the steel work, before the construc- 
tion was completed. The span on each side of the center posts 
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DETAIL PLAN AND ELEVATION OF 


OFFICE, STORAGE AND LAVATORY 








BUILDING IN THE CAR REPAIR YARD. 


COLLINWOOD CAR SHOPS.—LAKE SHORE & MICHIGAN SOUTHERN RAILWAY. 


is 80 ft. and the roof trusses are spaced at eighteen ft. centers. 
The middle columns being spaced at 54 ft. centers. The roofs 
are of the “umbrella” type except that of the wood mill. All 
of the roofs are deep, giving a good proportion to the size and 
height of the buildings. 

The center posts are placed on base stones 16 in. thick by 3 
ft. 9 in. square and these rest on huge concrete foundations, 
in which the anchor bolts are set. The side and end foun- 
dations consist of the water table stones, 20 in. wide by 16 in. 
thick, resting on 27 in. stone sills, placed on concrete founda- 
tions. 

For ventilation the monitor is fitted with 18 in. 
full length on each side, these being fitted with 
vices operated from the floors of the building. 
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HORIZONTAL SECTION THROUGH SIDE OF BUILDING, SHOWING DETAILS 


OF WINDOWS AND DOORS, AND VERTICAL 
WINDOWS. 


SECTION THROUGH 


In connection with the plan view of the passenger car paint 
shop, a section of the floor and the drainage system is illus- 
trated; this section is taken through one of the covered man- 
holes. The plan shows the locations of the center posts, the 
tracks, the platform posts and the return ducts of the heating 
system, which are beneath the floor. The tracks are at 18 ft. 
centers and to this spacing all the depending features of the 
building are fitted. 

Extending through the car repair yard, parallel to the tracks 











TIE PASSENGER CAR ERECTING 
(FROM SOUTHEAST CORNER. 


CONSTRUCTION VIEW OF SHOP. 


is a long low frame building, providing for the various small 
shops and storage spaces, necessary -in a plant of this kind. 
The building has 2 span of 18 ft. and a clear height, inside, of 
12 ft. Its total length is 392 ft. At the end toward the large 
shop buildings a 60 ft. lavatory space is provided. Next to this 
is a room 40 ft. long for the storage of tool boxes and heavy 
tools, such as jacks. Bins for light castings occupy a length 
of 96 ft. and the car yard storekeeper has an 18 ft. office at 
the end of this room. The remainder of the building provides 
an office for the yard foreman and a 30 ft. room for the pipe 
fiiters. Beyond this are 10 bins for heavy castings, such as 
couplers, ete. 
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SECTION THROUGH CENTER STANDARD SECTION FOR SIDE 
PIER FOUNDATIONS. AND END FOUNDATIONS. 


FOUNDATION DETAILS. 


COLLINWOOD CAR SHOPS.—LAKE SHORE & MICHIGAN SOUTHERN RAILWAY, 
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THE USE OF FLY WHEELS UPON MACHINE ; TOOLS. 





BY J. OC. STEEN. 





A fly wheel, or balance wheel, in use may be considered as a 
means of applying stored energy to a mechanism. The ap- 
plication of energy thus stored, must necessarily be of short 
duration. As a matter of course, work is required to set a 
balance wheel in motion, but the amount of power required 
to keep such a wheel in motion, after once being started, is, 
however, relatively small. 

In machine tool practice there are cases where stored energy 
can be used to advantage: First: Where the work done re- 
quires a considerable amount of power for a short time—the 
punching machine is an example of this class; Second: The 
use of stored energy may be of benefit where there is a com- 
paratively rapid reversal of some movable part—as the ram of 
a shaper or slotter; Third: Any machine tool, that has rotat- 
ing members which must be quickly reversed as to their direc- 
tion of rotation, may require for a brief period the use of stored 
or reserve energy—the metal planing machine is an example 
of this class. The above noted machines do not cover the 
entire field, but will serve as illustrations of the principle in- 
volved. 

The application of this stored energy to a machine tool may 
be had in two ways: The driving belt and driving pulley 
will, and do, in some cases, act as a form of stored energy; in 
other cases the addition of a separate balance wheel, as an 
auxiliary to the belt, is necessary. To determine the point 
where the energy of the running belt is sufficient, or where 
the addition of a separate wheel is advisable, it is essential 
that all operating conditions of the machine be known and 
understood. That which will answer in one case, may be 

* wholly inefficient in another; or, the use of that which means 
success in one case may be a superfluity in another. 

An example may be of interest. Some years ago a shaping 
machine was buiit which had extra weight added to the driv- 
ing cone to serve as a balance wheel. The reserve force, or 
storage of energy, thus obtained came into excellent use, when 
the machine was used upon short strokes with a heavy cut, but 
it was wholly insufficient when used upon long strokes as the 
reserve energy was too quickly exhausted. In this particular 
case the design of the machine rendered the use of a balance 
wheel necessary. In the first place, the driving belt was some- 
what lighter than is now the practice for this type of machine, 
and second, the ‘Whitworth driving motion was so arranged 
that the starting of the cut was quite abrupt. In this case, 
the balance wheel effect of the heavy pulley, besides being a 
benefit when the machine was used upon short heavy cuts, 
served to relieve the light belt of the shock due to abrupt 
start of the tool into the work. 

Certain types of slotting machines were at one time made 
with a fly wheel added to the driving shaft. Both shaping and 
slotting machines are in use which have this feature as a part 
of the machine.. 

With the more modern designs of shaping and slotting ma- 
chines, whatever is needed in the way of a “balance of power” is 
cbtained by the use of a somewhat heavy driving pulley, and 
wider and heavier driving belt than was at one time the prac- 
tice; also a larger ratio of driving gears is now used than 
formerly, and, as higher belt speeds are necessary, the balance 
wheel effect thus obtained is usually sufficient. Besides, with 
this type of machine, the driving motion is, or should be, so 
arranged that both the beginning and ending of the cut take 
place with a moderate speed, the maximum rate of speed 
being at the center of length of the cut. These features, if 
rroperly looked after in the design of the machine, render the 
addition of a balance wheel unnecessary. 

The above consideration apply to what are known as crank 
driven machines. Rack-driven shapers and slotters can be 
considered, in a measure, as being of the same class as plan- 
ing machines, in as far as the conditions of driving are con- 
cerned. 


With the operation of a planing machine, the quick reversals 


of direction of rotation of the driving pulleys, shaft and gears, 
as well as the changes in direction of the platen itself, render 
necessary the applications of considerable power for short 
periods of time. These increased amounts of power required, 
may be, and in some cases are greater than that required for 
either taking the cut or moving the platen and its load in the 
return direction. The excessive power demands at moments 
of reversal have at times caused quite a lot of trouble in the 
wear of belts, due to the heavy strains put upon them; counter- 
shafts have been hard to hold; the driving of nearby machines 
has at times been rendered unsteady; belts soon lose some of 
their holding quality as they glaze, owing to slippage. 

Trouble due to this cause did not come all at once. It has 
grown as the planing machine has developed and for a time the 
cause was not apparent to all. This recalls to mind an occur- 
rence which took place in the drawing room of a certain ma- 
chine tool builder: Certain trobles had been reported, regarding 
the driving mechanism of their planers. The question as to 
the cause came up and an argumentative war was carried on 
between two factions among the draftsmen. One side believed 
that the reversal of platen caused the difficulty, while the other 
side held that the reversal of the driving pulley and accom- 
panying rotating parts was to blame for the trouble. (Of 
course, this all took place when the chief was temporarily ab- 
sent from the room.) The decision reached, was, that the 
pulley, principally, and platen, only partially, was at fault. 
With this view the chief coincided. 

The reverse of the platen was unusually quick and a modi- 
fication helped somewhat. The driving pulleys were of a 
heavy pattern; these were ‘materially lightened, and other al- 
terations were made in driving mechanism and the counter- 
shaft pulleys for the drive of the machine were made quite 
heavy, all of which .led to an improved condition, and to the 
disappearance of former troubles. 

An attempt made to stop a rapidly rotating pulley and to 
bring it to a high speed in the opposite direction, will convince 
anyone that in many cases there is needed, for the time being, 
an excess of power above that required for the usual operation 
of the machine. At such a time, the driving belt from the 
main line to the countershaft of the machine, is subjected to 
an extra heavy load, which can be relieved by the use of a 
balance wheel upon the countershaft. And this constitutes 
the principal, if not the only advantage derived from a balance 
wheel under these circumstances. 

The fact that the severe work required at reversal is due 
more to the pulleys than to the platen, seems to have been 
ascertained by several concerns within relatively close periods 
of time. A year or two after the discussion, above noted, took 
place, word came that another planer concern, while experi- 
menting along the line of quick return of platen, had arrived 
at the same conclusion, that the pulleys and accompanying 
rotating parts required more power at reversal than did the 
platen. . 

As to just when, where and just how much of a balance 
wheel is needed, depends mainly upon the design of the ma- 
chine. In this connection planers seem to be the chief dis- 
turbers. One type of machine has very light pulleys, and a 
comparatively low gear ratio, and with these, a balance wheel 
is not much needed. Another type of machine works under 
similar conditions, with wide belts running at moderate speed 
and operates well by having the countershaft pulleys heavier 
than usual. Still another type of planer has a high ratio of 
gears, narrow belts and consequent high speed of the pulleys; 
with such machines, experience has shown the advantage of a 
balance wheel in connection with the countershaft. 

With the high-speed class there is usually some slippage of 
belts, and, while the slippage serves to modify the severity of 
reversal, it is rough on the belts. Whenever this slipping of 
belts occurs, there is auricular evidence that “something is 
doing.” For many years, most of the planer builders have fol- 
lowed to a greater or less extent the practice of making at 
least one of the countershaft pulleys quite heavy to act as a 
balance wheel. 


As to the use of balance wheels upon motor-driven planers 
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or similar machines, the benefit derived: will depend some- 
what upon the motor used, and here also the different types of 
machines will have influence. With the motor, the excess 
energy required at reversal may or may not be detrimental 
to its action. Some motors seem to be able to take care of an 
extra load, momentarily applied, with ease; while others spark 
and flash at the brushes and show their reluctance to taking 
on any extra load quite plainly. This unsteady movement of 
energy at the motor may cause irregular action elsewhere 





and be objectionable on this account. If a. properly propor- 
tioned balance wheel can be applied so that a smoother and 
better action of motor will result, then its use will be of ad- 
vantage. Local conditions therefore, must determine for in- 
dividual cases, whether the use of a balance wheel is advisable 
or not. ; 

The above is given, not as a treatise, nor as being exhaustive 
of the subject, but mainly in answer to questions that have 
been recently brought forward. 








REDUCING BEARING SURFACE TO CURE HOT BOXES. 





In investigating trouble with hot boxes on a road running 
into Chicago it was found that the bearings were in contact 
with the journals upon more than one-quarter of the circum- 
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the contact is one-quarter of the circumference, the tangents 
will form an acute angle, and consequently scraping and grip- 
ping will occur at the edges if a heavy load is applied to such 
a bearing. This is likely to prevent the oil from reaching the 
bearing surfaces and cause heating. In this case the trouble 
was entirely overcome by removing the excess of bearing sur- 
face. There were no oil holes in these bearings and no 
grooves. In the original bearings several huge sized grooves 
did not reduce the heating at all. This subject is also fully 
treated in a paper, “A Review on Alloys,” read before the 
Western Railway Club, April, 1902, by Dr. Gustave Thurnauer. 


LOCKING DEVICE FOR CROSSHEAD PIN NUTS. 





{ICHIGAN CENTRAL RAILROAD. 





The device which is illustrated in the accompanying engrav- 
ing is the interesting result of what might have been a very 
serious accident to one of the new 4—4—2 type passenger 
engines on one of the Michigan divisions of the Michigan 
Central Railroad. Considerable difficulty had been experienced 
with the nuts on the crosshead pins becoming loose, in spite 
of the fact that jam nuts were used. The accident finally 
occurred in which one of these engines lost out one crosshead 
pin due to the main and jam nuts, both working loose and 
dropping off; the result was a badly bent main rod from drop- 
ping out of the crosshead, but fortunately the engine did not 
leave the rails and no one was hurt—this was remarkable, 
as the train was, at the time, running at a high rate of speed. 

This trouble is now provided for by the use of the locking 
discs, or plates, as shown in the engraving. This device con- 
sists merely of a disc of steel with a hexagonal opening to 
fit over the main nut, and several holes near its outer peri- 
phery, by which it may be fastened up against the cross- 


head. In applying the disc, it is merely slipped over the main 
nut after it is tightened, and is then bolted in position by the 
machine bolts as shown. The disc does not interfere with 
the jam nut which is put on as usual. 

This very simple device has proved very effective and is now 
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A NOVEL LOCKING DISC FOR CROSS-HEAD 


CENTRAL 


PIN NUTS.—MICHIGAN 
RAILROAD. 


being applied to all engines having crosshead pins of this 
type. We are indebted to Mr. D. R. McBain, master mechanic, 
and Mr. M. D. Franey, foreman, of the locomotive repair shops 
of the Michigan Central, at Jackson, Mich., for this in- 
formation. i 


THE OR'GINATOR OF SLEEPING CARS 

Colonel R. E. Goodell died, in Denver, October 21. He was 
a conspicuous figure in the railway world in the fifties. At that 
time he was superintendent of the Chicago & Alton Railroad, 
and it was he who executed, on behalf of the railroad com- 
pany, the first contract ever made with the late George M. 
Pullman for Pullman sleeping cars. It was largely through 
Colonel Goodell’s influence and sagacity that this first recog- 
nition of Mr. Pullman’s sleeping cars was made which gave 
the “Alton” the distinction of being the pioneer sleeping car 
line. There were three different makes of sleeping cars origin- 
ally submitted to Colonel Goodell for his choice, and after 
examining all patterns, the choice fell to Mr. Pullman. Colonel 
Goodell took Mr. Pullman to Bloomington, at which point the 
Chicago & Alton erecting shops then and now are located, and 
from two Chicago & Alton passenger coaches the first Pullmans 
were constructed. The first contract provided that the “C. 
& A.” was to furnish the cars and keep up the outside, and 
that Mr. Pullman was to furnish and keep up the inside. While 
Mr. Pullman provided the drawings and patterns for his first 
cars, Colonel Goodell’s recommendations, as the cars were 
under reconstruction, were exceedingly valuable to Mr. Pull- 
man, and the friendship between the two men, formed at that 
time, continued until Mr. Pullman’s death. 
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AN EXTENSIVE WATER SOFTENING INSTAL! ATION, 


Tora Capacity, 348,000 GaLtons Per Hour. 


PITTSBURGH & LAKE ERIE RAILROAD. 


Il. 


(Continued from page 401.) 

Tre provision of good boiler waters is of the first importance 
as an operating problem. To be sure the question of economy 
in repairs is also important. On such a road as the Pittsburg 
& Lake Erie with an enormous and exacting traffic centering in 
such a city as Pittsburgh, the first requisite of the locomotive 
is that it shail be powerful and that its power shall be con- 
tinuously available for service large capacity has been sought 
in some cases by merely increasing the dimensions and weights 
of engines, but this plan soon reaches physical limits and it 
does not avoid the loss of service because of boiler repairs due 
to bad water. When the water question is satisfactorily solved 
the matter of ultimate capacity may be taken up and water 
which is good for small boilers is also good for large ones. 
The plan of this road seems to be admirab!e because it promises 
to secure the utmost boiler capacity combined with continuous 
service of the present equipment, and furthermore, all other 
efforts to increase capacity are still available. Any principle 
tending toward obtaining the maximum possible results from 


Engineering Department. Some of the considerations which 
led to the adoption of water purifying plants on a large scale 
on this progressive road may be of interest. 

On account of the use of scale forming waters, and also of 
water containing free sulphuric acid, it will be admitted that 
bad results will inevitably come. These results may be summed 
up as follows: 

First: Loss of fuel due to the insulating effect of scale on 
the flue and other heating surfaces, 

Second: loss in service of locomotives due to time required 
for making repairs, weekly, monthly and annually, directly 
chargeable to bad water conditions. 

Third: Additional round house and shop expenses, due to 
the above work, for material and labor. 

The above items will, of course, have different money values 
on different roads varying with the conditions; but on the 
Pittsburgh and Lake Erie the amounts have been estimated as 
stated below: 

First Item: “Loss of fuel due to effect of scale, etc.’’: 

A great deal of careful investigation has been given to the 
determination of the efficiency of the heating surfaces of boil- 
ers when clean and when coated with scale, and, in this con- 
nection the remarkable uniformity of the results of all such 
investigation is worthy of note. 

In Clark’s “Steam Engine,” volume 1, page 218, it is stated 
that ‘‘a scale of a sulphate of lime 1-16 in. thick reduced the 
efficiency 14.7%” (as determined in a’'series of experiments 
upon a boiler). Dr. J. C. Rogers states, in the volume entitled, 
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SAMPLES OF SCALED BOILER TUBES, TAKEN FROM LOCOMOTIVES OF THE PITTSBURGH & LAKE ERIE RAILROAD, AFTER 12 MONTHS OF 
SERVICE WITH THE UNTREATED WATER. 


present equipment appeals to us as right from a business, as 
well as from an engineering, standpoint and water purification 
seems to be the problem to which motive power and engineer- 
ing talent can be most profitably applied at this time. 

It is difficult to realize fully the extent to which the use of 
natural waters, containing scale-forming impurities, for loco- 
motive water supply, influences the problem of caring for and 
maintaining locomotive boilers upon our railroads. The diffi- 
culties imposed by the formation and accumulation of scale 
upon the heating surfaces of boilers have, through the many 
years of use of steam power, come to be regarded as a neces- 
sary evil which cannot be avoided and which must be regularly 
provided for with care. It is the usual practice of most of our 
railroads to liberally provide for frequent and extensive boiler 
repairs and renewals, but the extra expense involved in this 
element of maintenance is incapable of exact determination on 
account of the complication and inter-connection of details—it 
s the experience, however, of all motive power officials that 
his element is very expensive and involved, and has been con- 
sidered an unavoidable factor.in the problem of locomotive 
naintenance. 

The possibilities for economies that exist in the use of the 

ater treatment system for removing the scale-forming im- 
urities from the boiler-feed water, are thus almost. beyond 
comprehension. Few have given this subject the consideration 
iat it deserves and little is known, also, of the benefits to be 
derived. This subject was investigated with great care and 
inalyzed most completely by the management of the Pitts- 
vurgh & Lake Erie Railroad under the direct supervision of the 


“Water Purification,” that a scale 1-16 in. thick makes 15% 
more fuel necessary than with clean heating surfaces and fur- 
tnermore that this ratio increases as the scale thickens. This 
authority also estimates the heat conductivity of “boiler 
incrustation to. bear a relation to that of wrought iron plate 
of 1 to 37.5. The authority, Rankine, states in his work on 
“Steam Engines” that the specific heat of carbonate of lime 
is 18 times that of iron, and that of sulphate of lime is 15 
times that of iron; it is stated that the consequent waste in 
urging a fire for steam raising in a scaled boiler is enormous, 
as it is estimated that 1-16 in. of scale requires the use of 
16% more fuel, while a scale 4% in. thick will necessitate 50% 
more fuel, and % in. of scale 15u% more fuel. A noted foreign 
authority, Fischer’s Chemisch Technologie des Wassers, page 
216, states that Reuben Wells ran two engines for several 
months with heating surfaces covered with scale and an equal 
length of time later with clean heating surfaces, and found a 
saving of 17144% with the clean boiler. 

The remarkable uniformity of these few of the many tests 
that have been made in this direction tend to verify the gen- 
eral proposition that 1-16 in. of scale on the heating surfaces 
of a boiler will increase the fuel required to be burned to 
maintain a given temperature on the water side of the sur- 
face by approximately 14% to 17%—say 15%. 

By careful investigation it has been determined that the 
average condition of a boiler will show at least % of an inch 
of scale upon the heating surfaces. The nature of the scale 
that forms in the boilers may be judged from the accompany- 
ing photographs of sections of boiler tubes that were selected 
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as samples to show the average conditions met in practice. 
These tubes had been in service about a year before they 
were removed. The average thickness of scale on these sam- 
ples is % in., although on the bottom edge it measured 3-16 
in. thick. The scale is of a very hard nature, the scale form- 
ing materials evidently having strong cementing properties. 
The color is light brown. 

This matter has been brought to the attention of several 
prominent motive power officials and the unanimous opinion 
is that % of an in. is a very conservative estimate of the 
average thickness of scale on different roads throughout the 
country. Therefore by assuming this to be true we find that 
on an average 30% of the fuel used has been wasted due to 
scale. These figures might probably be safely used, but in 
order that the estimate may be under, rather than over, actual 
conditions we will use only one-half this amount, or 15%, and 
still find the estimated loss due to this cause on the P. & L. E. 
R. R. amounting to about $50,000 per year—using the amount 
of fuel coal reported in annual report for the last fiscal year. 

Second Item: ‘Loss in service of locomotives, etc.”: 

This loss has been estimated to amount to about 1-12 of the 
total time of the locomotive, taking into account the many 
times the flues and fire boxes require to have “boiler work” 
done on them, and also the fact that new flues have to be 
put in about once in every 10 months. 

Putting this estimate, which is also placed on the conserva- 
tive side, in plain figures, it means that on this road the 
company is losing constantly the use of $230,000 invested in 


locomotives that are unproductive on account of bad water. 
It would be quite reasonable to estimate this loss by using the 
earning power of the locomotive, as for a considerable time 
during the past two years the locomotive capacity measured 
the capacity of the road to do business; but as this would 
lead to enormous figures ‘we will use the very conservative 
method by estimating simply the interest on the investment, 
using 5% for interest and 5% for depreciation which makes 
the annual loss through locomotives being out of service 
amount to $23,000. 

Third Item: “Loss due to shop expenses on locomotives 
due to bad water troubles”: 

This item is somewhat indefinite, but taking into account 
labor, material and proper charge for use of shop facilities it 
has been estimated to amount to $100 per locomotive per year, 
making a total loss on this road of $20,000 per year. 

Summing up these items we have an estimated loss per 
year of $93,000 due to bad water conditions, which is a very 
conservative estimate. 

lt cannot be hoped that any system of water purification 
now on the market will allow all of these bad conditions to 
be gotten away from entirely, without some expense, and 
probably losses in other directions; but the enormous amounts 
of these losses have been considered sufficient warrant for an 
investment in water purifying plants for the entire road. 

Results are now being had which will determine whether 
the investment will produce the economies as described. 

These results will be given in later issues. 








A CAR SHOP WHEEL HOIST AND TRAVERSER,. 





This wheel hoist is at the Englewood ear shops of the Lake 
Bhore & Michigan Southern, and is arranged between two 
buildings, the one on the right being the machine shop. 
Wheels are run in from the yard, and as the hoist is traversed 
along the runway by a chain, any pair of wheels may be 
taken to the machine-shop door, turned and run into the 
building on a track. The air-cylinder is 814 x 44 ins. controlled 
by handles, and the air is brought to it by a hose carried in 
loops by small carrier pulleys 15 ft. apart. The chain is end- 
less, and is driven from an extended line-shaft, the clutch being 
operated from the machine-shop door. To traverse in one 
direction the cylinder carriage is clutched to the upper chain, 
and to drive it in the opposite direction it is connected to the 


lower one. This clutch is operated by cords. At first a wire 
cable was used for traversing, but this has been replaced by a 
%-in. plain iron chain, which is adjusted as to length by a 
sheave on a swinging hanger. The device is very convenient, 
and saves a material amount of labor in handling wheels. It 
is specially valuable when a rush order of wheels must be 
handled in the shop when the trackway happens to be full. 
The device was arranged by Mr. L. G. Parish, master car- 
builder of the L. S. & M. S. at Englewood. 


ELECTRIC TRACTION EQUIPMENT FOR THE NEW 
YORK CENTRAL. 











The New York Central & Hudson River R. R. Co., have just 
placed an order with the General 
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WHEEL HOIST AND TRAVERSER AT THE ENGLEWOOD SHOPS, LAKE SHORE & MICHIGAN SOUTHERN 


RAILWAY. 





Electric Company for eight tur- 
bo-generators of a capacity of 
7,500 h.p. each. The turbines are 
of the 4-stage-vertical-Curtis-type, 
and the generators are 25 cycle, 
8-phase alternators, to generate 
current at a pressure of 11,000 
volts. This is by far the largest 
order for steam turbines that has 
ever been placed in this country 
or abroad. The New York Cen- 
tral Company has placed with 
the General Electric Company, in 
co operation with the Schenec- 
tady Works of the American 
Locomotive Company, an order 
for 30 electric locomotives. These 
locomotives are of an entirely 
new design. They will weigh 
85 tons each, with an adhesive 
weight on the drivers of 67 tons. 
Each locomotive will have a ca- 
pacity of 2,200 h.p., and will be 
capable of hauling a train of 500 
tons at a speed of 60 miles an 
hour. This order has also the 
distinction of being by far the 
largest order for electric locomo- 
tives ever placed in any country. 
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TWO SPECIALLY IMPORTANT FEATURES OF 
BALANCED COMPOUND LOCOMOTIVES. 


l'o the Editor: 

During the past eighteen months the AMERICAN ENGINEER AND 
RAILROAD JOURNAL has published several valuable articles upon 
the Vauclain and the de Glehn systems of 4-cylinder balanced com- 
pound locomotives, but I do not recall any reference having been 
made to two very important advantages possessed by these engines 
over the ordinary 2-crank locomotive, namely: (1) The higher 
value of the normal coefficient of adhesion, and (2) the greater 
uniformity of the tractive force developed during each revolution 
of the driving-wheels. Since these characteristics of the balanced 
locomotive have, to a considerable extent, enabled it to regularly 
perform work in Europe for which in this country an engine of 
some 20 per cent. greater weight is required, I beg leave to direct 
special attention to them. 

In any 2-crank locomotive, whether of the single-expansion, 2- 
cylinder compound, Vauclain, or tandem compound type, the turn- 
ing moments, as is well known, vary greatly throughout the revolu- 
tion, attaining their maximum theoretical value when the two 
cranks are in front of the axle and stand at angles of 45 degs. with 
horizontal or vertical lines, and decreasing from thence to the dead 
points, where the rotative effort falls to a minimum. 

With a locomotive having four cranks set at 90 degs. to each 
other, the turning moments are, obviously, much more uniform 
than in an ordinary engine, and practically approximate very 
closely to the results obtained frum an electric motor drive. 

Now, “it is indisputable that driving-wheels with variable turning 
moments are much more likely to slip than those whose effort on the 
rails is fairly constant. A wheel begins to slip when the effort is 
at a maximum, which would not slip with the average effort. Once 
slipping begins, static friction, whose coefficient is much higher 
than that of dynamic friction, is lost, and the wheel once started 
will go on slipping. Here we have the reason why the motor bogie 
has apparently a higher coefficient of adhesion than has the steam 
locomotive.” (The Engineer, October 30, 1903.) 

To this tendency to slip caused by the variable rotative effort of 
the 2-crank engine must be added that due to the variation (fre- 
quently of many thousand pounds) of the effective adhesive weight 
during each revolution of the driving-wheels, resulting from the 
vertical component of the centrifugal force developed by the weights 
employed to partially neutralize the inertia effects of the reciprocat- 
ing masses. This disturbance is, of course, entirely avoided in the 
balanced locomotive, and a practically constant adhesive force is 
thereby obtained. 

The combined effect of this uniformity in the rotative effort, and 
in the wheel pressure of the 4-crank locomotive, is that its coeffi- 
cient of adhesion is considerably greater than that of the ordinary 
engine. Quoting again from T'he Engineer: “The normal coeffi- 
cient of adhesion in this country (England) is taken at one-sixth 
of the insistent weight on the drivers; we have reason to believe 
that with Mr. de Glehn’s engine it is not less than one-fifth, or 
possibly more.” 

From this it follows that in addition to the greatly increased 
driving-wheel loads rendered practicable and safe by the suppres- 
sion of all balancing of the reciprocating parts of the engine, the 
4-crank locomotive enables a greater proportion of the given adhe- 
sive weight to be utilized by the cylinders, and to appear as effective 
tractive force, than is possible with any other type of engine. 

Furthermore, the greater uniformity in the turning moments of 
the 4-crank than of the 2-crank locomotive, together with the elim- 
ination of the longitudinal disturbances due to the unbalanced por- 
tion of the reciprocating parts, necessarily results in a correspond- 
ingly greater uniformity in the draw-bar stress of the former than 
of the latter engine; the importance of which uniformity will be 
apparent when it is remembered that experience seems to prove 
beyond all dispute that a locomotive with a steady tractive effort 
will haul heavier and faster trains than one whose pull, although of 
equal mean intensity, rises and falls in amount. 

From the foregoing it appears that both as regards its normal 
coefficient of adhesion, and its uniform tractive force, the 4-cylinder 
balanced compound locomotive approximates quite closely to the 
electric motor, and since the latter constitutes the most efficient 
method of railway propulsion now known, this similarity indicates 


that in at least two important particulars this type of engine ap- 
proaches perfection. Epwarp L. Coster, 

25 Broad Street, New York. Assoc. Am. Soc. M. B. 
November 17, 1903. 





MODERN SMOKE BOX PRACTICE NOW UNDERSTOop 
ABROAD. 





To the Editor: 

Mons. Edouard Sauvage, the prominent French motive power 
engineer and author of avery complete and useful treatise 
on the locomotive boiler, has recently published another 
work of interest, “Les Locomotives au Debut du XXme Siecle” 
(Locomotives at the beginning of the 20th Century). This book, 
which has not been translated and does not seem to have been re- 
viewed by any of our technical journals, illustrates numerous exam- 
ples of the most recent practice both here and in Europe, the only 
criticism which seems applicable to its presentation of our own 
being that it is deficient as to any instances of the suburban engines 
of the Forney type and the heavy shifting engines which have been 
recently introduced in the United States. The leading examples 
of present European practice also appear to be included, and a 
comparison of the book with a German publication of about. tl.e 
same date, “Die Lokomotiven,” by von Borries and others, indicates 
that the latter authors have not gone any more fully into the sub- 
ject of European practice. 

The following translation, which the writer has made as literal 
as possible, of M. Sauvage’s remarks on the subject of smoke boxes, 
on page 13 of his book, shows that European engineers are now 
obtaining a correct understanding of the basic and underlying 
fallacy of the extended smoke box system, and warrants the belief 
that they will follow the latest and best examples of American 


practice in abandoning it, without undergoing our lengthy and 
costly demonstration of its disadvantages. 

“Smoke boxes were formerly as small as possible. Since the last 
ten years they have applied very much in Europe the extended 
smoke box, of a length of nearly 2 metres, which originated in 


America. By reason of :its vast capacity it can collect a great 
quantity of cinders, drawn into it by the active draught, without 
causing the accumulated cinders to obstruct the discharge from the 
tubes. European engineers have recently learned, with a certain 
surprise, that a return to the box of smaller dimensions appears to 
be produced in America, while they extended the applications of the 
expanded box. Observe the motives of this new American practice. 
Combustion was pushed so far in the United States that the en- 
trainments of cinders are enormous; no smoke box, whatever its 
capacity might be, would serve to hold all of them. Of what use 
then was it to keep a portion? They have then adopted the plan 
of so disposing thé apparatus that the cinders may be thrown out 
of the stack, always after having been broken up by striking against 
the surfaces of the smoke box, in order to avoid the throwing out 
of large pieces which could set out fires.” 


It is a matter of surprise that so long a time was occupied and so 
much money wasted in this country, in ascertaining the fact, which 
ought to be an obvious one, that an extended smoke box, unless 
made of such “vast capacity” as to be absolutely impracticable, 


cannot hold any substantial fraction of the cinders that are drawn 
through the tubes, and that this being the case, it is practically as 
well to have all of them thrown out as to retain only the small 
portion of them which will bank up against the front of the exten- 
sion. European engineers having now observed the recognition of 
these facts in our latest and most intelligent practice, will not be 
slow to recognize not only that an extended smoke box does not 
serve as a receptable to carry any material portions of the cinders 
(regardless of the character of the combustion in the firebox), but 
also that it involves the attendant disadvantages of increased cost, 
weight and impairment of free steaming. We are dropping the 
“fad” after a long and expensive experience with it, and they have 
the advantage that their mistake in adopting it will require in- 
finitely less time and money for its correction. 
J. SNOWDEN BELL. 
Pittsburgh, November 11, 1903. 





In discussing the dangerous practice of plugging staybolts 
in the November number of this journal, it was stated that 
“the well known hollow staybolts cannot be plugged from 
the outside without putting the fire out.” This needs a 
little explanation, because it was not understood by at least 
one of our readers. The intention of the writer of that state- 
ment was to say that a hollow staybolt cannot be plugged from 
the outside without sending steam through the broken bolt 
to the inside of the firebox. This journal is edited for the 
high-class motive power official, and it is inconceivable that 


anyone who cares to read it would be guilty of such a 
criminal act as to plug a staybolt under any circumstances. 
We wished to point. out, however, the difficulty of performing 
such an abominable trick in the case of a hollow stayboit. 
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Mr. G. M. Basford, editor of this journal, sailed Nov. 21st, for 
the trip to Europe, as noted in our editorial columns of the pre- 


ceding issue. He will remain abroad about ten weeks. 








The president of a well-known railroad makes a practice of 
using the technical journals in a way which might well be fol- 
lowed by others. He is a systematic reader of the papers and 
makes a practice of marking articles referring to the opera- 
tion of the various departments and calling the attention of 
the heads of the departments to such as he finds specially in- 
teresting or suggestive. If done in a broad-minded way this 
is an excellent plan, and one from which important results 
may be obtained. The president, however, is not the only 
officer who may use this method effectively. A Western mas- 
ter mechanic does practically the same thing among his fore- 
men and shop men. He marks articles and sends them with 
a letter to certain men, asking for a written opinion upon the 
applicability of the suggestion contained in the article to the 
local conditions. In this case it is not the opinion that is de- 
sired so much as the assurance that the papers are read and 
the suggestions noticed. This officer finds this plan so satis- 
factory that he is to extend it and bring the technical papers 
into the discussions at the meetings of the foremen and shop 
men, which he holds at regular intervals. 





Those who are responsible for the design of locomotives for 
present day conditions of service should bear in mind the fact 
that they are not building for to-day alone, but for the next 
twenty years. For this reason it is important to provide suffi- 
cient capacity to guard against the possibility of finding it 
necessary to ultimately convert locomotives to another type 
or discard them altogether, because they are inadequate for 
economical performance. A freight locomotive with 17-in. 
cylinders, carrying 140 lbs. steam pressure is almost entirely 
useless to-day if it be of a type which does not readily lend 
itself to conversion into a switch engine; yet many such locomo- 
tives are still in service. To many general managers a locomo- 
tive is a locomotive, and it is not always easy to secure approval 
of the “scrapping” of old engines, although such a course is ob- 
viously correct from a business standpoint. It is possible to 
build locomotives to designs which will insure economical ser- 
vice to the end, but this requires a long look into the future. 
The present experience of a number of roads indicates the im- 
portance of using the greatest possible skill in original de- 
signs in order to keep locomotive equipment up to advancing 
requirements. To properly design locomotives to-day requires 
a high grade of ability, experience and knowledge of operat- 
ing conditions. In this function motive power superintendents 
are called upon to exercise a degree of skill and ability which 
was formerly not needed. With the tendency of the time to- 
ward concentration of ownership it may be said that too much 
care cannot be taken in the development of every new design 
which is to remain for years as an indication of the character 
of business ability of those in responsible charge. In this 
matter a lesson lies not deeply hidden, to the effect that it 
would be well to magnify the importance of the officers who 
are directly in charge of this important work. 








PROMOTION FROM THE RANKS, 





Most people are not satisfied with their situation in life, 
and if it were not so there would be little or no progress or 
improvement in any direction. Dissatisfaction with what we 
are and what we have is the incentive to do better things. 
Therefore dissatisfaction in this sense is a good thing. If a 
man is satisfied to perform the same service for twenty years, 
in the same way and with no improvement in position or com- 
pensation he is not fit even for that position and must eventu- 
ally move backward. Those who are responsible for the work 
of many men may take this dissatisfaction for granted and 
neglect it. They are the men who are unable to retain the 
service of good men. They deserve to lose every good man. 
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On the other hand they may take advantage of it to promote 
and encourage every man who is dissatisfied enough to improve 
his work and prepare for greater responsibilities. 

Herein is the success of men like Carnegie, and herein lies 
the failure of many large concerns to secure and keep the right 
sort of men. Railroads can be mentioned on which this prin- 
ciple has not taken a strong growth. In such cases important 
positions are always filled with “new blood.” The old blood 
understands this policy to mean that hope of advancement 
and promotion is cut off from all who cannot bring strong 
influence to bear upon their own interests, and few are able to 
do this. 

This situation is not only unbusiness-like, but it is posi- 
tively dangerous to the advancement of those who are respon- 
sible for it. How can an organization of discouraged subor- 
dinates accomplish good work? It is impossible to do “good 
railroading” under any such conditions. Those who are mak- 
ing the fatal mistake of neglecting the principle of promotion 
from the ranks should give this matter a thought and rectify 
it before it is too late. 








VARIABLE-SPEED DRIVES AND FEEDS. 





The opinion is held by some that the introduction of the 
positive-drive speed-changing mechanism for the feeds and 
drives of machine tools, which is being resorted to by progres- 
sive tool builders, is being overdone—that too many speeds are 
usually provided for, etc. In one instance a contemporary 
states editorially, that ‘‘a reversion is noted in some orders 
recently placed in that the specifications call for but two or 
three possible changes of speed.” 

We believe, however, that the variable speed mechanism has 
not been introduced nearly to the extent that its advantages 
justify and, further, that the advantages of its use are far 
fiom being sufficiently appreciated; this belief is fully sustained 
by the fact that all of our more progressive tool builders, in 
this country, are using and perfecting such devices wherever 
it is possible to use them, and again by the fact that the Eng- 
lish and other foreign tool builders have been doing so for 
some time. The fact, that “in some orders recently placed” 
only two or three speed changes are called for, does not indi- 
cate a “reversion” from the use of this improvement, but rather 
a further step in progress, in that the tools are to be specialized 
for the work in which they are to be used. This is as com- 
mendable as is the use of the speed changing mechanism. 

Where tools are to be used for varying classes of work, 
such as is the case with drilling machines and lathes (unless 
Specialized) the provision of speed changes in the drives, either 
by variable speed motors, or mechanically, is absolutely es- 
sential for progressive and time-saving machining operations, 
and any statement to the effect that “the best way to insure 
the best cutting speed to be maintained would appear to lie 


in taking’ from the workman the ability to vary such speed,” 
is absolutely wrong. 








PERSONALS. 


Mr. John Cullinan has resigned as master mechanic of the 
Pennsylvania lines at Toledo, Ohio. 








Mr. W. E. Anderson, master mechanic of the Chicago, Rock 
island & Pacific at Goodland, Kansas, has resigned. 





Mr. R. M. Crown has been appointed superintendent of mo- 


ive power of the Warren & Corsicana Pacific, with office at 
\Varren, Texas. . 





Mr. P. H. McGuire has been appointed master mechanic of 
ie Great Northern, with headquarters at Superior, Wis., suc- 
ceeding Mr. G. A. Bruce. 





Mr. A. L, Robinson has been appointed master mechanic of 


the St. Louis-Louisville lines of the Southern Ry., with head- 
‘larters at Princeton, Ind. 


Mr. R. S. Wickersham has resigned as assistant engineer of 
tests of the Sante Fe, to enter the service of the Chicago & 
Northwestern as roundhouse foreman at Hawarden, lowa. 





Mr. T. M. Ramsdell has resigned as chief car inspector of 
the Sante Fe to accept the position of master car builder of the 
Chesapeake & Ohio, with headquarters at Huntington, W. Va. 





Mr. C. Kyle, formerly master mechanic of the Algoma Central 
& Hudson Bay, is now master mechanic of the Lake Superior 
aivision of the Canadian Pacific, with headquarters at North 
Bay, Ont. 





Mr. F. C. Cleaver has been appointed superintendent of 
motive power and rolling stock of the Rutland Railroad, to 
succeed Mr. P. T. Lonergan, resigned. His headquarters are 
at Rutland, Vt. 





Mr. W. D. Watkins has been promoted from the position of 
traveling engineer on the Illinois Central to that of master 
mechanic, with headquarters at Water Valley, Miss., succeeding 
Mr. J. F. Price, resigned. 





Mr. Charles H. Hines has been appointed electrical engineer 
of the Canadian Pacific Railway, with office in Montreal. He 
has general charge of the electrical works, such as lighting 
and power, for the entire road. 





Mr. Charles A. Goodnow, who recently resigned as general 
manager of the Chicago, Rock Island & Pacific, has been ap- 
pointed general manager of the Chicago & Alton. Mr. James H. 
Barrett, general superintendent of the latter company, has 
resigned. 





Mr. Philip Reeves, heretofore general foreman of the Balti- 
more & Ohio Southwestern, at Chillicothe, O., has been ap- 
pointed master mechanic at that point to succeed Mr. F. J. 
Smith, who has been transferred to Washington, Ind., in the 
same capacity. 





Mr. J. G. Neuffer has accepted the position of assistant 
superintendent of machinery of the Illinois Central Railroad, 
with office in Chicago. He has resigned as superintendent of 
motive power of the Baltimore & Ohio Southwestern after 
having been connected with that road for 30 years. 





Mr. L. H. Turner, superintendent of motive power of the 
Pittsburgh & Lake Erie was chosen as president of the Railway 
Club of Pittsburgh, at its recent meeting, and Mr. F. T. Hynd- 
man, master mechanic of the Buffalo, Rochester & Pittsburgh 
at Du Bois, Pa., was elected vice-president. Mr. J. D. MclIl- 
wain was re-elected as treasurer. 





Mr. Elliot Sumner his been appointed assistant engineer of 
motive power cf the Pennsylvania R. R., at Altoona, Pa., suc- 
ceeding to tine position recently made vacant by the transfer 
of Mr. I. B. Thomas to Pittsburgh, Pa., as master mechanic. 
Mr. Sumner heretofore has held the position as assistant en- 
gineer of motive power at Buffalo, N. Y. 





Mr. John Hair has been promoted from the position of master 
mechanic of the Baltimore & Ohio Southwestern at Washing- 
ton, Ind., to succeed Mr. J. G. Neuffer as superintendent of 
motive power, with headquarters at Cincinnati, Ohio. Mr. 
Hair is succeeded at Washington, Ind., by Mr. F. J. Smith, 
master mechanic at Chillicothe, Ohio, and Mr. Smith is suc- 
ceeded at that point by Mr. Philip Reeves, general foreman. 





Mr. Clarence P. Day has accepted the position of manager 
of the eastern business interests of The Railway and Engineer- 
ing Review of Chicago, with headquarters at 140 Nassau street, 
New York. His many friends will be pleased to know that he 
has returned to this field in which he has spent so many 
vears and in which he has been so successful. Mr. Day will 
have charge of all of the territory east of Pittsburgh. 
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with 18 in. walls and brickwork pilasters between the windows, 
enclosing the frame columns of the building. The brickwork 
of the building is tied to the steel, but is otherwise entirely 
independent. The foundations are of concrete throughout. 

The building is of great length, 533 ft. long, and is divided 
into three bays by the longitudinal rows of columns, as shown 
in the plan view. The erecting shop, which occupies the bay 
at the south side of the building, is 68 ft. 9 in. wide; the ma- 
chine shop occupies the two other bays on the north side, one 
49 ft. 5 in., and other 49 ft. 11 in. The steel columns are sym- 
metrically placed throughout the building, the spacing being 
in all cases 22 ft. between centers, except at the extreme east 
and west ends of the building, where it is 22 ft. 9 in. The dis- 
tances between erecting shop pit centers is 22 ft. in each case. 
The steel work for this building was designed by Mr. Albert 
Lucius, of New York, and was erected by the McClintock-Mar- 
shall Construction Company, Pittsburgh, Pa. 

THE STEEL WORK. 

The substantial character of the steel work in the framing 
may be judged from the interior views as well as from the 
cross-section. The general plan of the steel work and its longi- 
tudinal bracing is similar to that made use of in the locomotive 
shop building at the Collinwood shops of the Lake Shore & 
Michigan Southern, (see page 366, December, 1902). Longi- 
tudinal bracing is provided between columns in alternate bays, 
with expansion bays between, like a trestle. 

Construction was greatly simplified by using columns ex- 
actly alike in the longitudinal rows. The columns were in 
all cases designed to support not only the brickwork and roof, 
but also the crane runways and without extra complication to 











provide for the latter. The columns, in this building, however, 
are in no case filled with concrete inside. 

Extra heavy steel was provided for the cranes. The run- 
ways for the 120-ton crane in the erecting shop are 5 ft. plate 
girders, and are located 65 ft. between centers; those for the 
10-ton crane are 2% ft. plate girders, with a 62 ft. span be- 
tween centers. The runways for the 7%-ton crane in the 
heavy tool section of the machine shop are 2 ft. plate girders, 
located with a crane span of 46 ft. 3 in. between centers. For 
the 120-ton crane a rail weighing 100 lbs. to the yard was 
used, while for the smaller cranes a 60-lb. rail was used. Par- 
ticularly heavy construction was used to amply provide for 
the heavy rolling loads to be imposed by the cranes. 


THE FLOOR. 

The details of the method of floor construction used are 
well illustrated in the sectional detail included in the cross- 
section view. ‘The entire floor of the building has a base of 
concrete, 4 in. thick. This is covered with five layers of felt, 
which are laid saturated with asphalt, for waterproofing. The 
floor stringers are laid above this, bedded in well dried sand, 
to carry the sub-floor; the sub-floor is of 2% in. yellow pine, 
while the top floor is 1% in. tongued and grooved maple. The 
concrete used in this floor is composed of American Portland 
cement, sand and stone in the proportions of one, five and 
eight. 

This construction is one of the most important features of 
the entire shop, as it has produced a floor capable of carrying 
machine loads limited only by the crushing strength of the 
maple of the top floor. As a result most of the machines, that 
do not require space below the floor surface, are placed on 
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ELEVATION OF EAST END, AND 





VIEW OF THE MACHINE AND ERECTING SHOP BUILDING FROM THE HILL AT THE WEST SIDE OF THE SHOPS, SHOWING ARRANGEMENT OF 
SAW TOOTH WIDOWS AND SYMMETRICAL LINES OF CORNICE AND FINISH OF BUILDING. 
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INTERIOR VIEW IN ERECTING SHOP, SHOWING 120-TON CRANE LIFTING A BOILER, 
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SHOWING ALSO HEAVY CHARACTER OF STEEL 


CONSTRUCTION. 


and attached to the floor without special foundations—thus 
making it practicable for the arrangement of the machines to 
be changed at will. 


Another important feature of this floor construction is the 
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CROSS-SECTION SHOWING DETAILS OF ERECTING PIT CONSTRUCTION. 

provision of wire boxes, as indicated in the sectional detail. 
In every third space between the stringers, which run cross- 
wise of the building, the sand filling is withheld and kept 
out by stops of % in. board, which are merely nailed against 
the stringer on each side of the space as shown, and extend 
from the felt up to the sub-floor. This forms an open channel, 
or duct, which runs entirely across the building and provides 
a most excellent method for running power and light wires, in 
pipe conduits from the main wire tunnel or 
longitudinally through the shop, to the various tools upon 
which electric motors are The arrangement of these 
wire boxes in the vicinity of the pits is shown in the plan 
drawing; there are four to each bay and they extend from the 
north wall across the wire trench to a point opposite the middle 
of the erecting pits, or up to the erecting pit tracks where they 
are in the way. The use of these wire boxes will be referred 
to in another article. 


trench running 


used. 


THE ROOF. 

The details. of the roof steel work are well shown in the 
cross-section view and also in the detail drawing of the saw- 
tooth construction, which is used above the machine shop sec- 


tion of the building. In the erecting shop small columns are 
carried up from the crane columns, ending in large gusset 
plates, which support the roof trusses and also serve to provide 
cross bracing. The details of the saw-tooth construction are 
made clear in the engraving, which shows a cross-section 
through the saw-tooth windows at the quarter points of the 
machine shop roof. 

The roof consists of a base of 1*%-inch tongued and grooved 
boards, upon both erecting and machine shop sections, and upon 
this is laid the roofing felt. The felt is laid heavily saturated 
in asphalt. Considerable anxiety was experienced in regard to 
obtaining a suitable roofing material for covering the saw-tooth 
section of the roof—particularly the trench portion, as it had 
been thought desirable to make it waterproof for at least one 
foot above the bottom to take care of snow and water. As one 
side of this trench is vertical, the conditions will be appreciated 
as being unusually severe for asphalt roof construction. The 
roofing material has, however, been put in place, meeting the 
above conditions, by the Eastern Granite Roofing Company of 
New York, under an absolute guarantee for ten years. 

Inside drainage is made use of throughout, to eliminate the 
possibility of backing up of water due to conductor pipes freez- 
ing. The conductor pipes, which are 5 inches in diameter, for 
the erecting shop section, lead from the flashing boxes to the 
longitudinal discharge pipes, of which there is one, 8 inches in 
diameter, carried along under each side of the roof, and sup- 
ported by the roof steel work, as shown in the cross-section. 
For the machine shop, 4-inch conductors lead from the flashing 
boxes to a 5-inch vertical discharge pipe, one of which is ar- 
ranged alongside of every other column of the middle row, ex- 
tending through the shop. There are 12 “low,” or drainage 
spots in the roof construction, which amply provide for the 
drainage. 

No direct ventilation is provided in the erecting portion, 
but the machine shop has excellent provision for ventilation 
in the saw-tooth windows. These are arranged to be operated 
in sections, of which there are eight to each saw-tooth, from the 
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fioor of the shop by hand wheels, the mechanism for which is 
indicated in the saw-tooth sectional detail. Special provision 
is made for ventilating the water closets, which are located 
within the shop building, but the details of the latter will 
appear later in connection with the lavatories and heating 


system. 
GENERAL. 


The constructional details of the erecting 
cated in a cross-sectional detail drawing. The side walls are 
of massive concrete construction and are surmounted by a 
34 by 12 in. plate, 34 ft. long, on each side to provide bearing 
for the rails. A 3 by 3 by *% in. angle, riveted to the outer 
edge, protects the outer corner of each concrete side wall, as 
shown. The plate is anchored to the walls by % by 16 in. 
anchor bolts, which are spaced 6 ft. 4 in. apart, and the rails 


pits are indi- 




















“Se di 


Ly 
UD aun 


—— a a 
2 


ha Lee 
= 2 ae 


\C -- 


ed 
















































| 
| 
ay | 
pe : 
! ba 
Sie 
i } << ppee 
' 
\ | x ees 
Jo} | Reo 
" ie | 
6 i } H 
| i ! 
| | 
fae i | 12 
\ | ' 3! 
| | . 9 H 
H j Ry] =! R 
| ; vs JN Bi! 
) ¥ Ri 
| | | ' S\ 
a: i | |S 
|, 8 = ay 
pasa & 1 11% 
i] J “+ +B 
Tt & 1 | 
oe ® i 3 iG 
} Y i x 5 
i i i As ae nd 
* : 
| i 
: 
\ 
ww 
th. » 
er 
SS 
Se 
,# 
23. 5ash 
om 
SSS ting Materia! 
\ “ | Continuous 
ei 
~ a . “ o 
j » fender, Conver Hire, | esh if a4 
} ld sell! 
| fe 200z\Cogper . 
' i x ¥ - 
Sea ~ 











~ “Conductor Pi 
Section A-B. ae 


HORIZONTAL SECTION THROUGH SAW-TOOTH WINDOWS, AND VERTICAL 
SECTION, A-B, SHOWING SAW-TOOTH CONSTRUCTION. 





INTERIOR VIEW OF THE MACHINE SHOP, SHOWING DAYLIGHT LIGHTING EFFECT FROM THE SAW-TOOTH WINDOWS. 
McKEES ROCKS SHOPS.—PITTSBURGH & LAKE ERIE RAILROAD. 


are tied to this plate by special angle fittings, riveted to the 
plate and raised, so as to easily bolt to the rail. 

Each pit is furnished with connections for compressed air, 
cold water at 80 lbs. and, by a simple patented device, with 
water at about 200 degrees F. temperature, under a pressure of 
100 lbs. per square inch, which latter connection is manifolded 


with a hydraulic pressure line. The manifold connection 
makes it possible to fill boilers on the erecting pits with hot 
water and then test them to any desired pressure: up to 300 
lbs. per sq. in., and this is accomplished by the use of only one 
connection with the boiler. 

An interesting detail of the shop construction is to be seen 
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in the details of the partitions used for enclosing the tool 
room, and the tin shop and air brake repair departments in the 
machine shop (see the plan drawing). The partitions used 
consist of woven-wire screen, supported upon angle-iron posts 
and frame work, the details of which are indicated in the 
small detail sketch inserted on the plan drawing. The doors 
leading through these partitions are also of similar construc- 
tion, making the entire partition work absolutely fireproof, as 
well as of the most approved ee construction. 
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NEW PASSENGER LOCOMOTIVES. 





4-4-2 (ATLANTIC) TYPE. 





CHICAGO & ALTON RAILWAY. 





The Baldwin Locomotive Works have delivered new pas- 
senger locomotives to the Chicago & Alton Railway to be used 
in the expected heavy passenger service between Chicago and 
St. Louis in connection with the approaching exposition. These 
locomotives should admirably supplement the very large 4-6-2 
type engines by the same builders, which were described on 


FOUR-CYLINDER COMPOUND LOCOMOTIVES. 





By ALFRED G. DE GLEHN. 





This subject is increasing in importance because the 4cyl- 
inder compound stands for an effort to increase the efficiency 
of locomotives. This journal is indebted to The Engineer, 
London, for this able article by Mr. de Glehn. 





So much has been written on compound locomotives in 
general, and on 4-cylinder compounds in particular, that 
I fear that the following note on the subject will contain 
nothing that is new. My only excuse for writing on the 
matter is that I have been for the last fifteen years in a posi- 
tion to have had exceptional opportunities for watching 
and helping in the evolution of the type of engine which 
has been too exclusively associated with my name. It is 
true that the 4-cylinder compound bearing the Northern of 
France Company’s No. 701, which was the starting point of 





HEAVY NEW PASSENGER TLOCOMOTIVE—4-4-2 


page 87 of the March number of this journal. 
characteristics of the new 


The principle 
4-4-2 type are as follows: 


4—4—-2 TYPE PASSENGER LOCOMOTIVE, CHICAGO & ALTON RAILWAY. 
Ratios. 
Heating surface to cylinder volumes. .......ccccccccsrccces = 
PETS WEREEU TO TORLING BUTTACE. .. 6 2s cccvesvccssevcace —— 
SeOenwO WEEE, CO EEOCTIVO GIORE. . wc ccccccccceveseseces = 
Tractive effort X diameter of drivers, to heating surface...... = 586. 


Heating surface to tractive effort, per cent.........ee.eeeee. 13.6 
Ten CPD Fay ULE SUED. 2 0.6 5 500s 6.000 0% a's cues cbwwe & = 56.6 
i Cie ee ce teas kere kb se sake eee wee 4 ft. 8% ins. 
ESSERE ere eet ee re ee re eo 20 x 28 ims. 
EES Ee. rer a ry ae eee ee Balanced piston 
le ge Ei a akin mii bie IOI Straight; Material. steel 
EEE ry rare rT Sar ee rrr ree eee oS ins. 
Ti a er... Secs bs bhi SMe EA aimee wihises MB ee 56 ins. 
NN eee eee ee 200 Ibs. 
PCE ae a NG ag bin bet da ee ae eed sade wensnda seme Soft coal 
POP OPT EP ET eRe CE ETT CTT RO ee. Steel 
NE ha ick «has this Aish epee wane aioe Wiss we a wee -.-108% ins. 
| EE Oe re ET ee ey rey Tee een er ee 72% ins. 
EE EN Sick ts shes wie es elas Front, 7134 ins.; back, 57% ins 


Thickness of sheets: 


Sides, % in.; back, % in.; crown, % in.; tube, 4 in. 


Water space......... Front, 4% ins.; sides, 3% ins.; back, 3% ins. 
a on on ne nae wees sas ane hes Iron; wire genes No. 11 
NG cob bens bu we Seas d as we oa'Se 5 2% Res 
NED cikah on hs Bib 0.6 .6S s 4 0 SS 600d 6 6S 0104.0.0\9 010:0 955 0 S080 EE 

TRORtINe BUTEAOO——PITODOK 2.0 ccc ccs cccccvavecvcccessvces 191.2 = ft. 
NEE A i a ee en te ee eee ee 3,056 sq. ft 
Ne eee Og hea Sie hb he eae ae eds ab eae OR 3,247.2 sq. ft 
re ch ais kaha ee oh 6 O0b0 6.00 05.6500 50 Sale Oe 54.2 sq. ft 
Driving Wheels—Diameter outside.........ccceesecccccsccces 80 ins. 
ES SET eee err eT eer ey eee 73 ins. 
EE NN eS ra cig Ss ine dk Hoke eS 6-0 4's. «9 8 06 oo ae 10 x 12 ins. 
Engine Truck Wheels (Front)—Diameter...........-.eeeee00. 386 ins. 
ES Pe ee errr eri o 6144 x 12% ins. 
 SUMOEON——ERERTROLOP co o..cc ccc ccc clecesesccecesepecsenes 48 ins, 
EE ee ie Lo a a wel Nib ms sin a eb ee Sale we SIA 8 x 12 ins. 
EE ee ey eet re ies 7 ft. 8 ins. 
Ae Oe Lite ih ia siius ise SD biG 6 0 thie tw ae 06.98 0-0 w aa hiw ee 15 ft. 8 ins. 
ED aS eS 5.0 bas ode 6.00. 08. od 0d 5.00.0 6 048.608 20a eae 27 ft. 
RRND BU BONGOT.. oc cccccccsensscvesescccens 56 ft. 3% ins. 
SECURE WUEIIOND 4. oo csc écacscecacnesceoceecives 103,690 Ibs. 
ED os phe bd Wesvw ena ke Sad eine e ieee 40,130 lbs. 
Es hee 6a) ano abe ois 6 A SSS 078 ee Re 40,000 Ibs. 
NS Ria atc iG is a's ps doo: Sik elas Aeneas 0 Oe ee eae 183,820 lbs. 
Total — es  MMMIED nn cig sd sik aw a oie anion 340,000 Ibs. 
EER EN Sr er Tee eT ere TT 8, 400 gals. 
Tender—Wheels—Number .........ccccccccrccvccsccccecccccccecs 8 


DIMM 2c ccccccse ree ae be bne Ch es 5b esdnRe RDO ER -...36 ins, 


TYPE (ATLANTIC).—CHICAGO & ALTON RAILWAY. 


Baldwin Locomotive Works, Builders. 
the type which I should wish to consider in the following 
note, was designed by me, but in the subsequent development 
of the engine I wish it to be clearly known that a very large 
part has been played by the Northern of France Company 
and the distinguished and liberal-minded engineers who have 
had charge of the rolling stock, and foremost among these, 
to mention their present well-known locomotive superintend- 
ent, Mons. Du Bousquet. 

It is needless to go over old ground and to describe the 
successive developments of the type, and I will in the fol- 
lowing confine myself to a general description of the engine 
as we are building it now, and to an examination of the rea- 
sons that have conduced to its extended use on the Continent. 
That the system does present marked advantages, in spite of 
its so-called complication, would seem to be conclusively proved 
by the fact that 1,500 locomotives of this type are at present 
either running or building and that their number is extending 
daily, not only in France, but on the Continent generally. 

Whether the engine be a 4, 6, or 8-coupled one, the general 
principle subsists, namely (1) that the high-pressure cylinders 
drive one axle, and the low-pressure cylinders another, the 
coupling rods between tnese two driving axles having hardly 
any other function than to maintain the proper relative posi- 
tions of the crank pins; (2) that for each pair of cylinders 
there is a complete valve gear as usual, with the usual weigh- 
shaft; these two weigh-shafts being worked at will, either to- 
gether or separately by the usual reversing wheel, which setsin 
motion a screw in two halves, on each of which is a nut con- 
nected by a weigh bar with one of the weigh-shafts; (3) that 
by means of a special valve placed between the high-pressure 
exhaust and the low-pressure steam chest the high-pressure 
exhaust can pass directly to the main exhaust, which, with 
the simultaneous admission of live steam to the low-pressure 
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cylinders, results in converting the engine for the time into 
what may be termed two simple engines. The advantages re- 
sulting from these arrangements have been often set forth: 

Division of stresses—With the increasing power required 
for locomotives, it becomes more and more difficult, as every 
designer knows, to give sufficient wearing surfaces to the dif- 
ferent parts for the transverse dimensions of the engine to re- 
main limited, and thus the length of the wearing surfaces is 
limited also. With the system under consideration there is an 
outside-cylinder engine and an inside-cylinder engine, each do- 
ing about half the total work. For each half of this work there 
is, therefore, the space usually available in an outside or in- 
side-cylinder engine having to do the whole work. The mo- 
tion parts can therefore be made very light, and yet with 
very large wearing surfaces. The two low-pressure cylinders 
which are inside the frames, save in exceptional cases, drive 
the crank axle; and, as in normal running, the low-pressure 
cylinders do somewhat less than half the total work, the 
crank axle, in so far as its fatigue comes from the steam en- 
gine proper, is relieved of more than half that which it has 
to bear in an ordinary engine. The division -of the stress 
is carried through to the valve gear, and this has been fre- 
quently criticised as a nezdless complication. If we are 
willing to sacrifice a good deal of economy in steam to more 
or less apparent simplification, we can, as has been recently 
done in America, place the four cylinders one by the side 
of the other and distribute the steam by two piston valves, 
one on each side, thus having only two valve gears. This 
arrangement entails, in most cases, either connecting all four 
cylinders to the crank axle, thus giving it all the work to do, 
which seems a pity; or inconveniently short inside and in- 
conveniently long outside rods. The cylinder casting becomes 
extremely complicated. The piston valve if tight is heavy to 
move, and therefore, fatiguing for the gear; or, if easy to 
move, is not tight, and, besides, passes alternately high and 
low-pressure steam—that is, of very different temperatures 
—and is therefore a source of loss, and, last but not least, till 
the ideal compressible piston valve be found, entails relief 
valves on all the four cylinders. The losses by these valves and 
their rapid wear are but too well known. 

Von Borries has lately tried an arrangement in which the 
four cylinders, each with separate steam chest and valve, 
are placed one by the side of the other, all four cylinders 
driving one axle—the crank axle. There are two valve gears, 
one on each side, actuating the high and low pressure on 
that side by means of a rocking shaft arrangement giving a 
varying, but definitely varying, ratio of expansion in these 
two cylinders. The simplification is more apparent than real, 
and here again more stress is put on the crank axle and the 
valve gear than seems advisable with the continually increas- 
ing power of modern locomotives. 


The only obection that can be made to the four valve 
gears is the slightly increased first cost of the engine, and 


this is most certainly compensated by their reduced wear, 
increased security against breakdowns, and the adaptability 
they allow to the varying running conditions. 

Leaving now this peculiarity of the system, that the divisior 
of the total work to be done is carried throughout the engine, 
not only as far as the axles and propelling gear are concerned, 
but also to the valve gear, I come to the next point: 

Balancing of the revolving and reciprociting parts.—Here, 
again, this question becomes of more and more importance and 
difficulty owing to the immense increase in the power of modern 
engines, and the ensuing great weight of all its parts. In 
goods engines the comparatively small wheels make the plac- 
ing of adequate balance weights extremely difficult, and for the 
very fast running now required from express engines a correct 
balance becomes more and more indispensable for security, 
while it is more and more difficult with ordinary engines to 
keep the variations between maximum and minimum pres- 
Sures of the wheels on the rails within reasonable bounds. 

In the system under discussion the need for using revolving 
weights for the purpose is done away with. The low-pressure 
cylinders are, save in exceptional cases, inside the frames. 
The weights of the reciprocating parts of the low-pressure 


engine, as it may be called, are greater than the corresponding 
parts of the high-pressure engine which lie outside the frames; 
but as the transverse distance between their planes of move- 
ment is at the same time less than that between the planes of 
movement of the outside lying parts, their moments may be 
made to be very nearly equal, and thus the need for weights 
to balance the reciprocating parts is done away with. There 
remains, then, no difficulty in providing for the balancing of the 
revolving weights, each pair of wheels having its proper 
balance. It will be seen from the foregoing that in four- 
coupled express engines on this system the coupling rods are 
relieved of all stresses, except those necessary to keep the two 
driving axles in their proper relative position, and to transmit 
from rear to front axle the slight excess of the work done by 
the high-pressure over that by the low-pressure cylinders. 

In electric motor-driven vehicles the adhesive weight is, as 
is well known, better utilized than in ordinary two-crank en- 
gines, owing to the uniformity of the turning moments. In 
the engines that I am describing with the four cranks set at 


90 deg., the turning moments are, of course, much more uni- 
form than in ordinary engines, and approximate practically 


very closely to the results obtained by a motor drive. Another 
advantage of the four cranks is the ease and certainty in 
starting, and this is further enhanced by the intercepting 
valve, which enables the driver to work each pair of cylinders 
with direct exhaust and live steam from the boiler, thus in 
creasing by about 25 per cent. the tractive power of the en- 
gine, which can thus start with more certainty, and get up 
speed more quickly, than an ordinary engine. 

I come now to the question of water and fuel economy. Of 
the economy there is, of course, no doubt; it is its amount 
concerning which no general assertion can be made owing to 
the widely varying conditions of locomotive work and the diffi- 
culties of getting really proper terms of comparison. It 
suffices to say that it may be taken as roughly 10 to 12 per 
cent. all round. This, calculated as money saved per year 
and per engine, will not appear a large sum, and would most 
certainly not justify much increase in first cost, in repairs 
and in liability to break down—in a word, what is generally 
meant when the word “complication” is used. Nor would it 
compensate for increased difficulty in starting or unsteadiness 
in running. But with compounding under this form we get 
ths economy, and an improvement under all the other heads. 
The truth of this statement will probably be now generally 
admitted, except, perhaps, as regards the first cost, but it can 
be proved that per horse-power this type of engine can be 
made as cheaply, if not more cheaply, than an ordinary engine. 
One drawback must be mentioned, as I wish to be perfectly 
fair. There is, in some cases, an increase in oil consumption, 
this being due to the increased number of parts, each oil hole 
using a certain quantity of oil usefully and a certain quantity 
being wasted. The oil used usefully will be proportional to 
work done, approximately; the waste will not, and this will 
figure against the system. 

It has frequently been said that it is not in the system that 
the advantages claimed lie, but in the high pressures used. 
These high pressures most certainly do play a very important 
part; but it is the system, in a great measure, that has enabled 
us to use these high pressures without their entailing too 
much trouble with slide valves, etc., and I may further state 
that the first four-cylinder compound built in 1885 for the 
Northern of France had only 157 lb. pressure, and is still as 
economical in fuel as the later types with pressures of 228 Ib. 

I have tried to show as plainly and fairly as possible the 
advantages of the system, and would merely wish to add that 
it has enabled us to do, on the Continent, work for which in 
America recourse has been had to enormously heavier engines. 
What economy would result as regards permanent-ways, 
bridges, round houses and plant in general, from using for the 
same work to be done, properly balanced, divided compound 
engines as well for goods as for passenger traffic, in the place 
of imperfectly balanced engines some 20 per cent. heavier 
and larger, it would be difficult to estimate, but an attempt 
to do so would show pretty clearly a very good case for the 
divided balanced compound four-cylinder engine, 
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MOTOR-DRIVEN MACHINE TOOLS. 





INTERESTING APPLICATIONS OF ELECTRIC Drivine To MILLING Ma- 
CHINES. 





(Continued from page 424.) 





In this article are presented further examples of the ap- 
plication of motor-driving to milling machines. Considerable 
attention has been paid to the subject of equipping milling 
machines electrically, as particularly adapted to individual 
driving, on account of the varied classes of machining service 
usually handled. Much has been learned in this important sub- 
ject by the equipment of this class of machine tools with 
motors, and special attention should be given to the following 
examples: 

The Becker-Brainard Milling Machine vUo., Hyde Park, Mass., 


au 
| 
_| 
3 


4g" 
<2. = 
a 
=o 








] 
| 
| 


ik 
Li 





NY 
































°o 
56%— 


[ 














—— 











FIG. 6.—SIDE BRACKET DRIVE FOR A PLAIN MILLING MACHINE. 


a drive that the bulk of the motor applied at this point will 
render the machine top-heavy; but the appearance of this ap- 
plication tends to prove the contrary. The effect given by this 
design is that of a neat and compact design, with little extra 
space occupied by the motor. An important feature of this 
method is that a standard machine may be thus equipped with- 
out alterations other than that of applying the necessary 
brackets for the motor and the small countershaft. 

Fig. 7 illustrates a method of applying a motor drive to the 
No. 6 vertical Becker-Brainard milling machine, as arranged 
for use with a constant-speed motor. The motor is in this 
case, mounted on a heavy cast-iron bracket, fastened to back 
of column and securely braced. The driving connection is 
made to the spindle through belt and gearing, and then a belt 
and three-step-cone drive, as in the regular machine. This 
arrangement is found to give a very powerful drive, and it 
makes a compact equipment.’ Owing to the massive and solid 
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FIG. 7.—BACK BRACKET DRIVE FOR A VERTICAL MILLING MACHINE. 


MOTOR-DRIVEN MILLING MACHINES.BECKER-BRAINARD MILLING MACHINE COMPANY. 


have devoted particular attention to this subject both for their 
plain and universal and for their well-known vertical type of 
millers. Supplementary to the photo of their motor-driven 
universal miller, which was reproduced on page 423 of the 
preceding article, we show, in Figs. 6, 7 and 8, drawings of 
motor drive arrangements as applied to their No. 3 plain miller 
and to their No. 6 vertical millers. These drives are con- 
- veniently and neatly arranged and undoubtedly represent the 
best practice in this line. 

Fig. 6 illustrates the arrangement used by the Becker-Brain- 
ard Company in equipping their No. 3 new model plain milling 
machine for motor driving. The motor is mounted upon a 
neat, strong cast iron bracket which is bolted to the side of 
column, and connection is made by belt to a counter-shaft 
supported by a bracket at the top of the column; From this 
shaft a belt drive is made to the main spindle using the ordin- 
ary four step cone. This style of drive can be used with 
either a constant-speed or a variable-speed motor. With a con- 
stant-speed motor it allows a range of speeds sufficient for or- 
dinary manufacturing purposes, while with a variable-speed 
motor it provides the much greater range of speeds that is 
desirable for special work. 

The objection has been made to this method of arranging 


design of the frame of this tool, no effect of top-heaviness is 
produced, but rather a most natural result is obtained. 

Particular attention should be given to the heavy design 
of the motor support bracket. It is heavily webbed for stiff- 
ness and strength, and vibration is prevented by a rod brace 
carried from the top over to the top of the tool’s frame. The 
speed reduction from the motor is obtained by gearing at the 
end of the upper speed cone, as shown in the drawing; a silent 
chain drive could have been used from the motor direct to the 
upper cone shaft, with equally good, if not better results. 

In Fig. 8, is shown another method of applying a motor drive 
to the No. 6 Becker-Brainard vertical miller. It is, in this case, 
arranged for a variable-speed motor, which is mounted on an 
auxiliary base at the rear of the machine. The speed cones are 
here eliminated and connection to the main spindle pulley is 
made direct through back gears and belt from the motor shaft. 
This arrangement has been found very satisfactory for use 
where floor space is not so important, and a larger range of 
speeds is desired than can be supplied with constant-speed 
motor. 

The motor support is a separate base, which is merely tied 
to the frame of the tool. It carries the back gears as an en- 
tirely separate unit from the remainder of the tool and the 
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motor and gearing are in this arrangement kept far removed 
from metal cuttings and other dirt from the machine. The 
very desirable feature of this equipment is also that it can be 
applied to the standard tool, thus permitting a motor-driven 
tool to be had at the least possible excess of cost over that of 
the standard tool and countershaft—this is a most important 
feature of the individual drive problem. 

An interesting arrangement of milling-machine driving is 
shown in the engravings, Fig. 9 and Fig. 10, which illustrate 
an induction motor drive upon the 42-inch combined horizontal 
and vertical spindle milling machine built by the Ingersoll 
Milling Machine Co., Rockford, Ill. This is a very compact 




































FIG. 9.—THE 42-INCH COMBINED HORIZONTAL AND VERTICAL SPINDLE 
MILLING MACHINE, MOTOR-DRIVEN.—INGERSOLL MILLING 
MACHINE CoO. 











point controller, designed to operate on the 
4-wire multiple-voltage system, giving six 
speeds by voltages ranging from 40 to 240 
by increments of 40 volts each and an equal 
number of intermediate speeds by resist- 
ances. In all twelve speeds in either direc- 
tion are made convenient, and instantane- 
ously available by means of the controller, 
which is most conveniently located for the 
PES Bae operator. 























FIG. 8.—FLOOR MOTOR DRIVE AS APPLIED TO A BECKER-BRAINARD 
VERTICAL MILLING MACHINE. 





drive for a tool of this size, the motor being arranged upon a 
floor plate at one side (see Fig. 10) of, and bolted to the frame, 
from which position it drives through gearing. A limited 
range of speeds is furnished by gearing changes at the motor, 
other changes being of course, provided at the spindle and feed- 
ing drives. The motor is of 25 h.p. capacity. 

On this particular tool the use of an electric motor has greatly 
simplified the question of driving; the multiplex nature of the 
drive is such that great flexibility is necessary, which is pos- 
sible only with the electrical method of driving. 

Supplementary to the description of the Bement, Miles slab 
milling machine, with a complex drive, presented in the 
previous article (page 424), we are permitted to here illustrate 
another similar machine of the same make. This tool, illus- 
trated in Fig. 11, is the No. 6 Bement, Miles & Co. horizontal 
milling machine, which has a capacity of milling to a size of 
514% X 37% inches. 

It is equipped with their standard arrangement of motor driv- 
ing in which a gear box is used for obtaining variable speeds. 
The gear box is clearly shown at the right and in front of the 
motor, which is a Crocker-Wheeler direct-current constant- 
speed motor. A wide range of driving speeds are provided by 
this gear box, thus making a very flexible drive. 

One of the latest and neatest schemes for providing milling 
machines with a contained motor drive is illustrated in Fig. 
12. It represents the geared-feed milling machine, built by the 
Brown & Sharpe Manufacturing Company, corresponding very 
closely with its No. 1 universal milling machine. Power is a cg mat cy, 
supplied by a Crocker-Wheeler semi-inclosed shunt-wound motor 

| and the speed regulation is afforded by a Crocker-Wheeler 12- 

















FIG. 10.—REAR VIEW OF THE INGERSOLL MILLING MACHINE, SHOW- 
ING ARRANGEMENT OF MOTOR AND DRIVE. 
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This tool was designed especially for light rapid work, such 
as the finishing of small brass parts, so that it required a motor 
of only 3 h.p. The speed reduction from motor to tool is about 
34%: 1, the lowest speed-of the motor rotating the spindle at 
44 rev. per min., and the highest speed at 276. With the ex- 
treme limits of the table travel, the machine requires a floor 
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FIG. 11.—VARIABLE-SPEED MOTOR DRIVE, USING GEAR MECHANISM, 


FOR BEMENT, MILES & CO., SLAB MILLING MACHINE.— 


CROCKER-WHEELER MOTOR. 
space only 86 ins. wide by 44 ins. in line with the spindle, and 
an over all height of the motor as located above the machine is 


LIMITS OF WEAR OF CROSSHEAD PINS. 


A correspondent writes as follows: 

“I would deem it a great favor if you will furnish me with 
references to articles in the AMERICAN ENGINEER concerning the 
designing of bearings in locomotive crossheads. What I wish 
particularly is to establish a limit for wear of crosshead pins 
of either cast steel or cast iron and used with locomotives 
having cylinders of different sizes.” 

This subject has not been treated fully in the way outlined 
by this correspondent and the reply to his letter may perhaps 
interest others. 

In the case of crosshead pins, which are in double shear, the 
bearing surface of the brass becomes the limiting factor. As- 
sume a locomotive with 20-in. cylinders, having 314.16 sq. ins. 
piston area. With 200 lbs. pressure the load on the crosshead 
pin, from the steam alone, disregarding the effect of water in 
the cylinders, is 314.16 x 200, or 62,832 lbs. 

Let us assume two sizes of pins, the first being 3.75 ins. in 
diameter and the second 3.5 ins., the length being 3.5 ins. in 
both cases. The projected area of the 3.15-in. pin is 13.125 sq. 
ins. The projected area of the 3.5 pin is 12.25 sq. ins. The 
unit stress in the first case is 62,832 divided by 13.125 or 4,787 
lbs, per sq. in. For the smaller pin the unit stress is 62,832 
divided by 12.35 or 5,129 lbs. per sq. in. 

In this case a pin 3.75 ins. in diameter will be satisfactory 
for a new engine and an allowance of \4 in. for wear may be 
safely made and yet the unit stress be kept within reasonable 
limits. One of we plants now included in the American Loco- 
motive Company used a unit stress of 4,200 on new pins; an- 
other one uses 4,800 lbs. It seems to be good practice to allow 
these pins to wear until the load becomes about 5,000 lbs. per 
8q. in.—this is a safe figure. 

On main crank pins the load per square inch of projected 








FIG. 12.—VARIABLE-SPEED DRIVE FOR A BROWN & SHARPE UNLVERSAL 
MILLING MACHINE.—ALL PARTS ENCLOSED.—CROCKER- 
“ WHEELER MOTOR. 


but 6 ft. 4 ins., so that the motor is at all times easily accessible 
for inspection or adjustment. 





area should not be greater than from 1,600 to 1,700 lbs., the 
load being computed for simple engines by multiplying the 
piston area by the boiler pressure and for compound engines 
by multiplying the low pressure piston area by the boiler pres- 
sure and dividing this product by the cylinder ratio plus 1. 
The unit of wear on a crosshead pin is reached first by tHe 
ability of the pin to remain in service without getting hot 
before the matter of structural strength becomes a factor, and 
if the pins are made sufficiently large to begin with to give 
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about 14 in. wear before the unit stress becomes more than 
5,000 lbs. per sq. in., the results will be satisfactory. 

This engraving illustrates the crosshead pins of a locomo- 
tive with 22 x 28-in. cylinders. This pin has a 4 x 4-in. bearing 
surface with a projected area of 16 sq. ins. At 180 Ibs. pres- 
sure the total load is 68,423 lbs., or 4,276 lbs. per sq. in. The 
same crosshead was used on another engine with 22-in. cylin: 
ders, having 200 lbs. pressure, which increased the load: to 
4,750 lbs. Of course these pressures are not constant, as ‘the 
strain is very much reduced while running at speed with the 
mean effective pressures reduced. 
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HYDRAULIC DROP TABLE. 





AT SHERIDAN, WYOMING. 





BURLINGTON & MISSOURI RIVER RAILROAD. 


At Sheridan, Wyo., a division point of the Burlington & 
Missouri River Railroad, is installed a very unique and useful 
hydraulic drop pit and table, which was designed to meet the 
requirements necessary for handling heavy engines at small 
repair shops where the plan of shop did not permit the use of 
traveling cranes. 

The principal feature of this drop table is that it is possible 
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with pneumatic pressure there might be a liability of failure 
and consequent serious accident or delay. To further prevent 
possible failure two locks were placed at each end of the trans- 
fer table, one under each track, as indicated in the longitudinal 
section. These locks are pushed into position by a small air 
cylinder before the engine passes over the table. It will be 
noticed that the transfer table is provided with track wheels 
on the under side. These are used for transferring the table 
from the left hand to the right hand cylinders, and vice versa. 
A general plan of the house is shown in the lower engraving. 

The method of operation is as follows: The transfer table 
is moved into position over the four cylinders at the left hand 
side of the pit and pressure turned on from the water main. 
It will be noticed below that each pair of cylinders have 























































































































SECTIONS AND PLANS OF HYDRAULIC DROP TABLE FOR DRIVING WHEELS AT SHERIDAN, WYO.—BURLINGTON 


to drop one pair or all drivers from the lightest or heaviest 
engine and transfer them from the engine to the wheel lathe 
with the least amount of labor, the lathe being conveniently 
located in the same building. On account of the nature of the 
ground it was found necessary to completely enclose the pit 
with concrete walls and floor, water having been found at a 
depth of 5 ft. from the surface. The plant consists of eight 
‘ylinders embedded in the ground on concrete foundations, 
2nd a transfer table. These cylinders are located as shown in 
he section views, four cylinders being used on one side to 
‘arry the transfer table when the engine passes over, while 
he four cylinders on the other side are used to elevate the 
ransfer table and load to the level of the wheel track. The 
mgitudinal section of the pit illustrates the transfer table in 
osition for an engine to pass over it. 

Hydraulic pressure was preferred for the power for. raising 
‘he pistons on account of its uniformity, as it was feared that 












































































& MISSOURI RIVER RAILWAY. 


Machine Shop 





} | Air Reser voir] 












% Drop Pit 











PLAN OF THE HOUSE FOR THE DROP TABLE AND WHEEL LATHE. 
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their own valve. By this means difference in movement of 
cylinders can be controlled by the operator and the table raised 
level. As soon as the table is in position the air is turned on 
to the locking cylinders and the locks put into position. The 
water pressure can be turned off, if desired, and table will rest 
on the locks. The engine is now pushed across the table until 
the truck stands clear and it is possible to put jacks under the 
rear end. Jacks are then put under in front and rear to steady 
the engine and take the weight off the table. The water 
pressure is turned on and the table rises just enough to raise 
the drivers clear. If the engine is to be sent to the shop for 
repairs the wheels are dropped down and the table transferred 
to the position over the four cylinders at the right hand side of 
the pit, after which it is raised to the level of the rails and the 
wheels rolled off to the wheel track. This done, a specially 
designed truck is rolled on the table and the latter returned to 
its position under the engine, the truck being then placed 
under the rear end and engine jacked down. It is then ready 
to be pushed into the shop. 

The hydraulic lifting cylinders are 20x 60 ins. of cast iron, 
and the piston rods are 7% ins. in diameter. The transfer 
table is 21 ft. 10 ins: long and is built up of 15-in. I-beams with 
diagonal bracing of angles. The rails are carried on 6 x 10-in. 
ties. A more carefully designed drop table equipment is sel- 
dom seen. 

Mr. R. D. Smith, superintendent motive power, states that 
the heaviest locomotive thus far handled on this pit is of the 
2-8-0 type, weighing 207,000 lbs. Forty minutes are required 
for removing the drivers of this engine when it is on the pit 
and stripped for the purpose. This includes blocking the en- 
gine, dropping the wheels, transferring, raising and rolling 
them off to the wheel tracks. The best record made is 20 min- 
utes for dropping and placing a pair in the lathe ready for 
turning. 

This table has saved quite an amount in labor when handling 
heavy wide firebox engines, and does away with the necessity 
of jacking up the engines as high and using as much blocking 
as would be necessary if all drivers had to be removed. Tne 
operation for one pair of drivers, of course, is quite simple, as 
the engine stands on the table until the drivers are replaced. 
The plans were prepared by Mr. E. W. Fitt, chief draughtsman 
of the road, and the plant was installed under the supervision 
of Mr. C. J. Saberhagen, division master mechanic at Sheridan. 


THE CONVENTIONS FOR 1904, 





The next annual convention of the Master Car Builders As- 
sociation will be again held at Saratoga Springs, N. Y., June 
22nd to 24th, 1904, inclusive, with headquarters at the Grand 
Union Hotel. The American Railway Master Mechanics As- 
sociation will also hold their next annual convention at Sara- 
toga Springs, June 27th to 29th, inclusive, with their head- 
quarters also at the Grand Union Hotel. Applications for hotel 
accommodations should be made to Woolley & Gerrans, care of 
Hotel Marie Antoinette, 67th street and Broadway, New York 
City, up to May Ist, but after that date, to Woolley & Gerrans, 
Grand Union Hotel, Saratoga Springs, N. Y. Applications for 
exhibition space should be addressed to Mr. J. Alexander Brown, 
secretary, 24 Park Place, Room 17, New York City. 


WANTED 
By a mechanical engineer, age 29, with 514 years’ shop experience 
up to position of superintendent of locomotive repair shop, with 
120 men, and 6 years’ drawing office experience up to chief drafts- 
man, designing large railroad shops.—A position in either of the 
above capacities or similar work. Address Confidential. Care Edi- 
tor of this journal. 





WANTED. 

A mechanical engineer with shop training, member A. R. M. 
M. A., who is thoroughly up in locomotive and car design, desires 
a position with a responsible concern. Would consider communica- 
tion from a supply house requiring the services of a man whose 
engineering experience would make his services of value in ques- 
tions involving the strength of materials as applied to design of 
locomotive and car specialties. References given. Address Y., care 
AMERICAN ENGINEER, New York City. : 


MACHINE TOOL PROGRESS. 





FEEDS AND DRIVES. 





XI. 





BY C. W. OBERT. 





The Lodge & Shipley Machine Tool Co., of Cincinnati, O., have 
for some time past been applying to the various sizes of their 
‘ine of lathes, a geared variable-speed feeding mechanism, 
which embraces the latest ideas of design in the line of variable- 
speed machinery. It is of interest particularly for the large 
number of speeds which it makes available at the lead screw 
for screw cutting and feeding; the various screw-cutting speeds 
are designed especially to produce the most desirable screw 
threads with exactness for each position of the handles, making 
the lathe most easy to handle. The mechanism is of a very 
compact design and is carefully located for protection to all 
working parts. 

The details of the design, which the variable-speed mechanism 
used emhodies, is made clear in the engraving, Fig. 51, and is 
shown as it appears, applied to the lathe in Fig. 52. The view 
of the headstock end of the lathe bed, Fig. 53, which is a plan 





FIG. 52—VIEW OF THE HEADSTOCK END OF THE LODGE & SHIPLEY 
LATHE, SHOWING ARRANGEMENT OF THE 
FEEDING MECHANISMS. 


VARIABLE-SPEED 


view, looking verticaily downward upon the bed with the head- 
stock removed, is of assistance in indicating the relative pro- 
portions of the mechanism. 

This variable-speed mechanism is arranged in two parts as is 
indicated in Fig. 52. One is located beneath and within the 
headstock and has a capacity of eleven speeds, while the other, 
a four-speed device, is located at the end of the bed, outside, 
where connection is made with the lead screw. The portion 
within the headstock has direct connection with the lathe 
spindle, through gearing as shown at the end, so that it acts 
as the driving mechanism. This gearing is also capable of 
being changed so that extra ranges of speed changes may be 
obtained at the lead screw of the lathe, if needed. 

The driving portion of the mechanism, which is located with- 
in the headstock, has a capacity of eleven different speeds, 
as applied to their lathes up to the 20-inch size. The speed 
changes are obtained by the cone of gears and shifting pinion 
principle; this is clearly shown in Figs. 51 and 53, in which the 
arrangement of the gear cone, as well as the tumbler, or rocker 
arm, carrying the shifting pinion, is made clear. The shaft 
to which the gears of the cone are keyed, extends through the 
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end of the bed and serves to deliver the 
drive to the outside portion of the mech- 
anism. 

The splined shaft upon which the shift- 
ing pinion tumbler slides is the driving 
member, as it is geared direct to the lathe 
spindle. The tumbler carries a sleeve 
surrounding and feathering with the 
splined shaft; upon one end of the sleeve 
is mounted a pinion, meshing with and 
serving to transmit motion to the shifting 
pinion at the end of the tumbler arm, 
which comes into contact with the gears 
of the cones. The sleeve has an ample 
area of key contact with the splined shaft, 
and has also a long bearing thereon for 
accuracy and stability. 

The shifting pinion is dropped into 
mesh with any gear of the cone by merely 
lifting the knob on the other leg of the 
tumbler and bringing it to a locking posi- 
tion, as it is to be seen in Fig. 53. This 
opposite leg of the rocker is shaped to 
project out through the slot in the bed 
and up in front of the headstock, as 
shown: 
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FIG. 53.—VIEW OF THE MECHANISM BENEATH THE HEADSTOCK, TAKEN LOOKING 


VERTICALLY DOWNWARD UPON THE LATHE BED, 
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FIG. 51.—DETAILS OF THE POSITIVE GEARED FEEDING MECHANISMS WHICH ARE USED ON THE LATHES OF THE LODGE & SHIPLEY 


MACHINE TOOL COMPANY, 


When properly in mesh with a gear of the cone the spring 
pin of the knob will lock into one of the numbered locking 
holes on the front side of the headstock; in changing speed 
it is merely necessary to shift the pinion by moving the knob 
along, when in its lowest position, until in line with the num- 
bered hole desired, and then raise the knob until the locking 
pin springs into place. 

The principle of the four-speed box, outside is also made 
clear in the accompanying engravings, although particularly 
so in the end elevation view in Fig. 51. The same general prin- 
ciple governs the operation of this mechanism as the other. 
Here four gears arranged upon a tumbler, or rocker arm, are 
driven at different speeds, and may be brought up into mesh, 
any one in turn, with a gear on the lead screw shaft. A simi- 
lar method of locating and locking the tumbler knob is used, 


which provides great facility in operating the two devices. 

The operation of the two mechanisms in combination for the 
entire range of screw threads, provided for is made easy by the 
use of a simple index plate, which shows in what positions to 
locate the knobs of the two mechanisms for obtaining them. 
The construction is simple, so that there is little liability of 
trouble and inaccuracies. The design is altogether commend- 
able and tends toward serviceability. 


A TEST OF FIREPROOF PAINT. 





On October 17, 1903, the Nationa: Fire-Proof Paint Com- 
pany completed another “public fire test” in the city of St. 
Louis with gratifying results. Two buildings were erected 
of the same material, l-in. Georgia pine, and were erected 
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September 3, 1903, being 12 ft. high by 6 ft. square, and situ- 
ated at the corner of LaClede and Vandevonter avenues. 

One of the buildings was painted with two coats of the 
National Fire Proof Paint and the other one with a high 
grade brand of paint, purchased on the market~in St. Louis. 
The test was made by placing a large quantity of combustible 
material, composed of hay and wood (over which was poured 
a quantity. of kerosene) between the two buildings, which 
were situated with 5 ft. of space between. 

An exceedingly high wind prevailed, and after starting the 
fire at 4 o’clock, it was at once noticed that the buildings 
painted with Fire Proof Paint was at a great disadvantage, 
as the wind forced the fire away from the other building and 
against the one painted with this paint, making the test an 
unusually severe one. 

The fire soon became so intense that, notwithstanding the 
strong wind, both buildings received a baptism of fire, and 
tne effect became noticed in less than ten minutes after the 
match was applied. Owing to the great mass of the fire being 
blown against the fire-proof painted building, and being re- 
tarded in its efforts to destroy the wood on which the fire- 
proof paint was applied, it became necessary to replenish 
with more fuel several times, thus taking a much longer 
period of time to complete the test than it would otherwise 
have done. Seventy-one minutes after the fire was started 
it caused the destruction of the building painted with standard 
paint so that it fell over against the fire-proof painted building, 
which remained standing, with but one side and one end 
severely charred, where the fire had come in direct contact 
with the woodwork. A close examination, however, showed 
conclusively that the fire had not spread in any manner what- 
soever where it had not come in direct application with the 
woodwork of the fire-proof painted building, bearing out the 
claims made by the company. 

There were present World’s Fair and underwriter officials 
who conceded in the stand taken by the company as to their 
claims. The test was made with the permission of the city 
officials; the buildings standing forty-four days after appli- 
cation of the paint, being a much shorter time than that re- 
quired to be thoroughly effective in retarding successfully 
the spread of fire on woodwork. 





NATIONAL MACHINE TOOL BUILDER’S CONVENTION. 





The third annual convention of the National Tool Builder’s 
Association was held at the Hoffman House, in New York, on 
November 9th and 10th, with a full attendance. Of the several 
papers read was one by Mr. Lodge, of the Lodge & Ship- 
ley Machine Tool Co., Cincinnati, O., on “The Future of the Ma- 
chine Tool Industry in the United States.” Mr. W. P. Davis 
of the W. P. Davis Machine Company, Rochester, N. Y., read a 
paper on “How Can We Improve Trade?” Mr. Lodge spoke in his 
paper of the state of uncertainty as to the possibie limit to be 
attained in high-speed tool service through the application of 
electric drives. He believes that two distinct classes of ma- 
chines will in the future be called for, both with individual 
motor drives, one being for the machining of cast iron and 
the other for steel stock. At the second day’s session Mr. 
Joseph Flather, President of the Association, read a paper upon 
the subject, “What Shall We Do On a Declining Market?” He 
expressed the opinion that there is no necessity of building 
machinery ai a loss, and that manufacturers of special grades of 
tools should now taie the opportunity to improve their works 
and their product. An important feature of the convention was 
the unanimous agreement to maintain the present existing 
prices; the recent decline in the price of pig iron was shown 
to be insignificant in its effect upon the finished product. For 
next year the following officers were elected: President, Wil- 
liam Lodge, Cincinnati, O.; first vice-president, W. P. Davis, 
Rochester, N. Y.; second vice-president, F. E. Reed of the F. E. 
Reed Company, Worcester, Mass.; treasurer, Enoch Earle of P. 
Blaisdell & Co., Worcester, Mass.; secretary, P. E. Montanus of 
Springfield Machine Tool Company, Springfield, O. The next 
convention will be held at Cincinnati at a date to be announced. 


A NEW STEAM TURBINE POWER PLANT. 





New RarLtroaAp SHopsS AT AGUAS CALIENTES. 





MEXICAN CENTRAL RAILWAY, 





An extensive and important application of the eiectrical sys- 
tem of power distribution is one of the most prominent feat- 
ures of the new shops of the Mexican Central Railway Com- 
pany, Ltd., which are just being completed at Aguas Calientes, 
State of Aguas, Mexico. It is probable that no installation 
can be found in the Republic of Mexico which involves’ more 
modern applications of electrical and mechanical engineering, 
and the details of this installation will be of interest, particu- 
larly in view of the location of the plant, as well as the local 
governing conditions at that point in what is ordinarily con- 
sidered as an uncivilized country. 

The plant is the consolidation of, and is intended to re- 
place, a number of smaller shops which were scattered along 
the lines of the system, the idea being to secure far better fa- 
cilitics and greater capacity ana economy by concentrating 
the various shops in one, and at the same time to make a most 
complete and modern plant capable of handling all characters 
of railway repair and construction work, particularly in view 
of the remoteness of the large manufacturing and supply cen- 
ters. A large installation was decided upon, including 20 new 
buildings and new equipment throughout, covering a tract of 
ground three-quarters of a mile long, and embracing 120 acres. 














SHOWING 
CRETE BUILDING CONSTRUCTION, 


EXTERIOR VIEW OF POWER HOUSE, CHARACTER OF CON- 


The site, Aguas Calientes, was decided upon on account of 
being an important division point of the road; it is located 
860 miles south of the El Paso, Tex., terminal and 585 miles 
north of the City of Mexico. The new shop plant also includes 
a large and complete tie treating plant, on the plan of the 
most modern timber preserving principles, for chemical treat- 
ment, to withstand the severe climatic conditions in the far 
South, of all ties to be used upon the system. 

In the design of this plant, special consideration was given 
to the adaptability, simplicity and economy of the various 
parts. The location of the plant being remote from the shops 
and manufacturers of the various apparatus, the feature of 
necessary repairs was worthy of important consideration, and 
every part of the complete plant was thoroughly considered 
and carefully planned. 

The use of individual power plants located in the various 
buildings was not considered, as from the standpoint of even 
the coal consumption alone, the increased economy of one 
central station over a number of smaller plants prohibited 
tne division of the power plant. The electrical system of 
power transmission was the only one that could be used, and 
it was merely a matter of determining the best system suit- 
able for the purpose. 

The main yard being approximately three-quarters of é@ 
mile in length, with a smaller yard beyond, the transmission 
of power was a question of considerable importance. The use 
of a multi-phase alternating current system naturally suggested 
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itself, but for various reasons, it seemed inadvisable to install 
such a system; primarily because of the fact that it was de- 
sirable to operate certain apparatus with variable speed motors, 
particularly a number of large cranes, and for this service 
direct current is far superior to alternating current. 

The extended area covered by the various buildings made it 
uneconomical to carry 250 volts, which is common!y used for 
power work in installations covering a smaller area, and it 
was finally determined to operate on the three wire system 
using 500 volts and 250 volts, thus securing the economy of 500 
volts in transmission with the advantages of 250 volts for 
lighting and other purposes, the two voltages affording a sim- 
ple and effective means of varying the speed of certain motors 
for use on wheel lathes and other machine tools. 

The high price of fuel at this point made it of vital impor- 
tance that the power generating equipment should be of the 
highest economy, and it was also necessary that it should be 
installed conformative with the most modern practice, as the 
consideration of the hardiness of the various parts of the appa- 
ratus and its ability to giv2 continual service without the neces- 
sity of repairs was of equal, if not greater, importance in the 
power plant than in the balance of the installation. Steam 
turbine generators were considered to be best suited to meet 





The condenser is of the surface type: it is equipped with 
an automatic hot well pump, as well as a separate rotative 
dry vacuum pump, and a cooling tower is used to cool the 
circulating water. When operating at full load, a vacuum 
within 3 in. of the barometer is secured with a corresponding 
higher vacuum at higher loads. 

Two steam driven air compressors compiete the equipment 
of the plant for furnishing compressed air for operating the 
pneumatic tools and for the various other uses. The generat- 
ing room is covered by a 10-ton traveling hand crane. All 
steam, water and air pipes and electrical conductors are placed 
in specially conducted ducts in the floor, covered with cast 
iron plates. The condenser pit is bridged with the necessary 
passage, which is flush with the floor. 

The dynamos are of the well known De Laval double-ar- 
mature type, direct-connected to the reduction gears of their 
turbines. They are wound for two voltages, 250 and 500 volts, 
the distribution system used being the 3-wire system. The 
switchboard is bvilt up of marble and contains 
a full equipment of Weston instruments and all necessary 
switches and breakers, as well as a recording watt- 
meter which measures the total power generated in the station. 

The various shop and thoroughly 
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GENERATING ROOM, SHOWING ARRANGEMENT OF THE 


STEAM TURBINES AND DIRECT-CONNECTED DYNAMOS. 


STEAM TURBINE POWER PLANT.—MEXICAN CENTRAI. 


these requirements because of their simplicity and freedom 
from liability to break down, combined with their high econ- 
omy of operation, and a thorough investigation of the subject 
led to the adoption of the De Laval combined steam turbine 
generator, built by the De Laval Steam Turbine Company. 

It was decided to use water tube boilers designed to deliver 
200 lbs. steam pressure with 100 to 120 degrees superheat, 
as the high pressure and the use of the superheat, will 
serve to increase the economy of the plant. Three Babcock 
& Wilcox water tube boilers are installed in the boiler house 
two in a battery and one in a half battery, each boiler being 
rated at 250 h.p., and capable of delivering 200 lbs. pressure 
with 120° superheat. Mechanical draft is used, being furnished 
by two Sturtevant fans, and a low stack is used, as shown 
in the external view of the power house. 

In the generating room, three 300-h.p. De Laval steam tur- 
bines are installed, each direct-connected to 200-kw. double 
dynamos. The turbines are designed to operate condensing 
with 28 in. vacuum under the above-mentioned steam pressure. 
A general view of the arrangement of the turbines in the 
generating room is shown in an accompanying engraving. The 
most noticeable feature of the plant is the extreme -.compact- 
ness of arrangement of equipment, the. entire turbo-generator 
equipment of 900-h.p. capacity, occupying no more space than 
a single §00-h.p. horizontal Corliss engine would. 


DE LAVAL 


VIEW IN THE BOILER ROOM, SHOWING CONCRETE PIER 


CONSTRUCTION.—-BABCOCK & WILCOX BOILERS. 


RAILWAY. 


equipped with elevators and with stationary and portable 
platform scales and cranes. In the erecting shop, two 60-ton 
3-motor cranes travel the main span, while the two bays at 
each side are equipped with single motor cranes of 5-tons 
capacity. In order to minimize the stock of wearing and re- 
pair parts for motors, the least possible number in horsepower 
sizes was selected. Fer this reason, and on account of the fact 
that a large ntimber of machine tools were to be installed, 
the group system of drive was generally adopted, although 
a number of new machine tools have been installed with the 
most approved method of individual motor driving. 

The power is transmitted throughout the yards on overhead 
lines carried on iron poles in a substantial and thorough man- 
ner, all poles being set in concrete and uniformly painted. All 
mains are carried to the centres of distribution located inside 
the buildings, where complete equipments of switches and 
fuses are provided, and the lines leading from the centres to 
the individual motors are carried in steel conduit, in most 
instances under the floor. The motors are all protected by cir- 
cuit breakers for the larger sizes and by suitable fuses for the 
smaller units. 

The entire equipment was installed by the D’Olier Engin- 
eering Company, Philadelphia, Pa., sales agents for the De 
Laval steam turbines, to whom we are much indebted for this 
interesting information. 
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BOOKS AND PAMPHLETS. 


Fowler’s Mechanical Engineer’s Pocket Book, 1904. Edited by 
William H. Fowler. Published by The Scientific Publishing 
Company, Manchester, England. Price in leatherette 1 shilling 
9 pence, in leather 2 shillings 9 pence. 


This pocket book of tables and data is becoming more valuable 
every year. Not the least important feature is the fact that by 
annual revision it may be kept up to date and even with the ever- 
changing requirements for engineering information. In view of tle 
low price of the book the reviewer is disarmed as to most of the 
criticisms of the work. It is certainly well worth the price, and 
much more. The complete revision of the treatment of gas engines 
under the direction of Mr. James Dunlop is one of the special 
features of this edition. 








Proceedings of the Thirty-seventh Annual Convention of the Mas- 
ter Car Builders’ Association, held at Saratoga in 1903. Chi- 
cago (The Rookery): J. W. Taylor, Secretary. 

This year the records of this association require a volume of 620 
pages, the largest in its history. Besides the rules, lists of officers 
and members, the volume contains the papers and reports of the 
convention of last summer, the discussions thereon, the complete 
record of standards and recommended practice, and an index. The 
result of the letter ballot on the changes in the interchange rules is 
also included. The ability of the secretary of the association is 
indicated in the appearance of this volume only four months after 
the close of the convention. 





Poor’s MANUAL OF RAILROADS FOR 1903.—The advance sheets 
of the introduction to the thirty-sixth annual issue of this inval- 
uable publication are before us. They contain the usual statistical 
summaries of the finacial affairs and operations of the railroads 
and give comparisons of statistics reaching in some of the tables as 
early as 1830. The figures of track mileage and rolling equipment 
are compared for each year from 1880, and in nearly all cases the 
tables present the figures for the last three years. The total length 
of railroads completed on December 31, 1902, was 203,131.61 miles, 
the net increase of mileage reported in the fiscal year 1902 being 
3,246.95 miles. Sixteen pages of tables are presented in this sum- 
mary. This year the volume will contain 180 additional pages, and 
while the book is somewhat delayed because of being set by machine, 
advantage has been taken of this fact to include the latest informa- 
tion secured. 





Commutator Construction. By Wm. Baxter, Jr. 23 pages, 6 x 9 
ins., in pamphlet form. The third of a series of practical 
papers, each complete in itself. Published by the Derry-Collard 
Company, 256 Broadway, New York. Price, 25 cents. 


The importance of thoroughly understanding the design and con- 
struction of commutators for electric dynamos and motors is best 
appreciated by those who have this class of apparatus to care for; 
it is safe to say that none can properly care for commutators with- 
out understanding their construction. This work will meet a long 
felt want in placing upon the market a comprehensive and easily 
understood discussion of this subject, to assist those having charge 
of dynamos and motors. The treatment is plain and complete, and the 
illustrations are numerous and clear. An important part is the chapter 
at the end devoted to repairing commutators, in which detailed instruc- 
tions and good advice is given. 





Up-to-Date Air Brake Catechism. By Robert H. Blackall, Air 
Brake Instructor and Inspector with Westinghouse Air Brake 
Company. Eighteenth Edition. Published by Norman W. 
Henley & Co., 182 Nassau Street, New York, 1903. Price, $2. 


The fact that this book has reached eighteen editions since its 
first appearance, in 1898, speaks for its reception and indicates 
that it fills a need. It has been completely revised and enlarged. 
The present edition is accompanied by two large colored charts of 
the Westinghouse passenger and locomotive equipments. These 
indicate by the colored portions the various functions of the appar- 
atus, and are well executed. With this book available, no one who 
desires to understand the air brake need make excuses for not 
doing so. It is profusely illustrated, and gives evidence at every 
page of the manner of its development, which is exactly the way 
one who knows would thoroughly explain the air brake to those 
who are using it and those who are learning to do so. The ex- 
planations are carried even to the operation of trains, and include 
inspections and tests. The book justifies the title, and is a very 
valuable work by one who understands his subject so well as to be 
able to foresee and provide for the difficulties which are before the 
student. It may be said without the slightest hesitation that one 
who has mastered this book is thoroughly “up” on air brakes, and 
that every railroad officer, as well as those who actually use the 





apparatus, should study it. The price mentioned, $2, includes the 
charts, the price of the charts alone being $1. 





Coal, Cinders and Freight. Book No. 36. Issued by the “Link 
Belt” Companies. Devoted to Modern Methods applied to the 
Coaling of Locomotives, Disposing of Cinders, and Handling 
of Freight in Depots, Warehouses, ete. 96 pages, 9 x 12; 
cloth, profusely and beautifully illustrated. Published by the 
Link-Belt Engineering Company, Philadelphia, Pa. 

This is a most valuable and interesting treatise of the subjects 
of mechanical handling of coal, ashes and freight, by the most 
modern methods, undoubtedly eclipsing all efforts previously made 
in this line. The illustrations are most excellent and clear, and 
nearly half of them are full-page photogravures in color. The 
large number of coal and ash handling plants that these com- 
panies have installed upon our leading railroads are carefully illus- 
trated and discussed in a most interesting manner. It is a revela- 
tion to observe the methods employed for large plants for stocking 
and reloading coal, as well as also in power plant installations for 
handling coal and ashes. Many different systems are illustrated 
and described for handling all classes of package and bulk freight 
for depots, warehouses, ete. This is one of the most valuable 
works of the kind that has been issued and should be in the hands 
of all who are interested in the subject of mechanical handling of 
coal, cinders, freight, etc. 





GRAPHITE LUBRICANTS is the title of a 20-page pamphlet issued 
by the Joseph Dixon Crucible Company, of Jersey City, N. J., 
which is devoted to an explanation of graphite as a lubricant. 
The chapter entitled “How Graphite Lubricates” is well worth 
reading. 





THE AMERICAN BLOWER COMPANY, of Detroit, have issued five 
attractive pamphlets, illustrating and describing their apparatus. 
They are Mechanical Draft Catalog, No. 118, Second Edition; 
Heating and Ventilating of Manufacturing Establishments, No. 
145, Second Edition; Steel Plate Fan Catalog, No. 155 and Circu- 
lars, Nos. 39 and 42. Each is complete in itself and collectively, 
they present an excellent idea of the state of the art as practiced 
by these manufacturers. Readers who have to do with any of 
these subjects will do well to secure the pamphlets. 





THe AMERICAN TooL WorkKS CoMPANY, CINCINNATI, OHIO, 
have recently issued a neat little reminder, in the form of a small 
illustrated pamphlet, to call attention to the large assortment of 
machine tools which they are building. New designs have recently 
been completed for all the lines of tools manufactured to bring them 
up-to-date and make them capable of handling the heaviest work 
that will be imposed by the new heavy duty tool steels. This little 
pamphlet is well worth examination, presenting, as it does, one of 
the most complete and excellent lines of machine tools that are 
built. It will be gladly sent to anyone upon request. 





RADIAL EFFICIENCY is the title of an interesting new booklet that 
Prentice Bros. Company, Worcester, Mass., have recently gotten 
out, descriptive of the new designs of their radial drilling machines. 
The Prentice Company have recently entirely redesigned their line 
of radial drills, improving and strengthening to meet the demands 
of modern machine shop service, and they have added the very de- 
sirable feature of the positive-geared driving mechanism, so essen- 
tial in drilling work. The efficiency of the new radial is discussed 
in the booklet in an interesting and convincing manner, and the 
capacity is a surprise. The Prentice Company indicate also that 
they have met the demands of the times by arranging their radials 
for easy application of motor driving—an important feature in 
modern shop practice. Every shop man should have this pamphlet. 





PASSENGER CoUPLERS.—A pamphlet has been received from the 
Washburn Company, Minneapolis, Minn., illustrating and describ- 
ing the passenger couplers of their manufacture. These makers 
have a long record behind them and have not rushed into the mar- 
ket with untried devices. These couplers are the result of long 
study of the requirements of passenger service. Everyone knows 
the annoyance of delays due to failures of passenger couplers to 
couple, for example when a flyer is laid out in order to couple to a 
dining car on a curved siding. To meet this difficulty the flexible 
head coupler has been developed. It also meets the problem of a sat- 
isfactory coupler between tenders and passenger equipment cars with 
long overhang. This company makes spring buffers and spring 
coupler carriers in a series of devices, making with the Washburn 
coupler, a complete coupler equipment for passenger and freight 
cars. The pamphlet is an excellent example of catalog literature. 
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A NEW HORIZONTAL BORING, DRILLING AND 
MILLING MACHINE. 





FospicK MacHINE Toot COMPANY. 





A new departure in the line of drilling machinery has re- 
cently been made by the Fosdick Machine Tool Company, Cin- 
cinnati, Ohio, in placing upon the market a new drilling 
machine of the horizontal type, which is coming into such 
general use for large numbers of complicated machining 
operations. The new Fosdick horizontal drill embodies many 
new features of importance which will render it universally 
adaptable for operations of boring, drilling, tapping, ream- 
ing, facing, milling, etc., on both light and heavy work, in 
the most economical manner possible, all of the above men- 
























nwenes: 
7 a ~, . 
i ain nS 


La 











THE NEW FOSDICK HORIZONTAL DRILLING MACHINE. 


tioned operations being possible in one setting of a piece of 
work fastened to the table, insuring the most accurate and 
profitable results. The half tone engraving presented here- 
with was made from a photograph of the machine and shows 
its well proportioned design. 

The drive for the machine is made through a splined 
shaft, traversing the driving cone on the rear of bed, and 
leading to the gearing at the base of the column. The col- 
umn which carries the spindle head, has a horizontal move- 
ment on the bed by hand or power in both directions, and 
is supplemented by a quick forward and return motion by 
power, operated by the hand-wheel conveniently located on 
the front of bed. 

The spindle head has a vertical movement on the column 
by hand or power in both directions, being well counter- 
balanced and provided with a safety chain, and for quick 
adjustment is opetated through a rack and pinion with ease 
by the pilot wheel on the front of the spindle head. The 
spindle runs in adjustable bronze bearings and has a thread 
cut on its projecting end to receive chucks, large milling 
cutters, facing heads, etc., for very heavy work. It can be 
made to revoive in either right or left hand directions by means 
of a reverse lever; this is very convenient for facing, tap- 
ping, milling and other operations. 

The spindle bar, which passes through the hollow spindle, 
is 4 ins. in diameter, has 22 ins. traverse and is fitted with a 
No. 5 Morse taper to receive drills, taps, reamers, boring bars, 
milling cutters, etc. It has power and hand feed in both direc- 
tions, may be operated from the pilot wheel for quick adjust- 
ment, and can be securely clamped for face milling purposes. 
For very heavy work the cutter, or boring bar, is secured by a 
cotter fitted to the spindle bar. 


All the feeds, for horizontal traverse of column, and hori- 
zontal and vertical feeds of spindle head, are taken from the 
spindle; they are positive-geared and reversible, eight in num- 
ber by hana or power, and are arranged in geometrical pro- 
gression from .007 to %4 in. per revolution of the spindle. The 
spindle speeds are ten in number, arranged in geometrical pro- 
gression from 4 to 260 rev. per min. The gear ratio from the 
cone-driving shaft to spindle is 22-3 to 1. and the ratio of 
back gears is 13.6 to 1. 


SPECIFICATIONS. 

Theater OF MBS. WAR ood o ocidciccvecsweecsedddetesecdveeeawe 4 ins. 
Diemneter Of SREMGIS MOBO 2c ccc ccccccccccccesccccececesooses 6 ins. 
TORRONED GF MEINE 66 6.6. chee 6606s ct tneeedesesedescncaueawannt 22 ins. 
Vertical adjustment of head on column .......... ee eeeeeeeees 36 ins. 
Horizontal adjustment of column on bed .......-..ceeeeeeeees 32 ins. 
Maximum distance table to center of spindle ............eeee0. 44 ins. 
Minimum distance table to center of spindle ................-. 7% ins. 
OTST FPP OCP O TTT TCC TUT OTE COTE eC oT Ce 31 x 72 ins. 
Tight and loose pulley on countershaft ..........-.+++00+- 16 x 4 ins. 
Speed of countershaft .......cccccccccccccccccces 228 rev. per min. 
We GE A ON OD vo viv oc etercentedectnecdcascadacveeu 3% ins. 
Distance end of pulley shaft to end of bed ...........+.4.- 9 ft. 9 ins. 
Distance end of spindle to end of table ........-..---eees 12 ft. 6 ins. 
Teta) NOONE OF MBE 6c cc cisiececscadaeececccsedscecuaenpana 8 ft. 
Net wets OF UMGMIRG once ccc cdi sicccdercnscoseccccees 12,000 Ibs. 


A NEW CENTER GRINDER OF INTERESTING DESIGN. 





MUELLER MACHINE TooL Co. 





Many tools have been devised for the purpose of grinding 
and trueing up centers for lathes, and various degrees of in- 
genuity have been displayed in their designs. 
The difficulty has been in the method of driv- 
ing the grinding wheel in most cases, with 
the exception, of course, of the more expensive 
motor-driven types. But no device of this type 
of a mechanical nature has been brought to 
our attention, which involves a more ingenious, yet practical, 
method of obtaining the drive for the emery wheel than the 
new grinder illustrated herewith, which has just been placed 
upon the market by the Mueller Machine Tool Co., Cincinnati, O. 

The usual difficulties have been avoided by the use of a three- 
jawed universal chuck pulley for obtaining the drive from the 
lathe spindle. Ii is merely clamped over the nose of the lathe 




















NEW DESIGN OF CENTER GRINDER.—-MUELLER MACHINE TOOL CO. 


spindle, the construction being such that the threads on the 
rose will not be marred thereby, and revolves with the spindle 
for driving the grinding mechanism. 

The grinding wheel spindle is carried in a bracket which is 
arranged to bolt on the lathe tool block as shown in the view of 
the device. The bracket has a vertical adjustment to permit 
bringing the grinding spindle to the level of the lathe center, 
and provision is made for accurately grinding centers to a 60- 
degree angle by a cross slide adjustment at the base of the 
bracket, operating at an angle of 30 degrees to the lathe spindle. 
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The latter cross slide adjustment is clearly shown in the en- 
graving; it is operated by the handle shown carrying a pinion 
which meshes with a rack cut on the edge of the cross slide. 

In mounting the mechanism, it is clamped in the tool block 
with a shoulder on the bracket base snug against one side of 
tne tool block which brings the cross slide on a line exactly 30 
degrees from the lathe spindle center. Then the endless belts 
are slipped on their pulleys, and the tool is ready for use; this 
entire operation requires but a few moments. 

The spindle that carries the emery wheel is ground taper, 
having provision for taking up wear, and also has a dust cap 
for protection from grit. The speed ratio from the chuck- 
driving pulley to the grinder spindle is such that the grinding 
wheel will make 1,600 rev. per min., when the lathe spindle 
speed is 250 rev. per min. An important feature of this tool 


is the fact that any twisting of belts is rendered entirely un- 
necessary. 

This tool is also applicable to other kinds of light circular 
grinding by placing a driving drum overhead the lathe, for 
It also is provided with 


which many uses may be found for it. 


the sides and edges of locomotive frames of sizes up to 
27 ft. 3 ins. between holes. 

The tool is built with four projecting arms, arranged upon 
a cross rail, of stiff construction and well supported. The 
arm at the right-hand end is arranged to rotate through 
an angle of 30 degrees. The arms are made in pipe section, 
the usual Bickford construction, and are adjustable on the rail 
either by hand or power. 

The spindles have eight changes of speed, ranging in geo- 
metrical progression from 49 to 120 revolutions per min- 
ute, and are provided with both hand and power feed, quick 
advance and return, safety stop, automatic trip, dial depth 
gauge, and hand lever reverse. The back gears are located 
on the head, bringing the power direct to the work, and may 
be engaged, disengaged, or thrown out of service while the 
machine is running, and the operator is not obliged to reach 
the shifter in order to stop the spindle. 

The depth gauge answers a double purpose in this appli- 
cation; besides enabling the operator to read all depths from 
zero (which does away with the usual delays concomitant 





FOUR-SPINDLE LOCOMOTIVE FRAME DRILL OF NEW DESIGN.—BICKFORD DRILL AND TOOL COMPANY. 


a small rest, as shown at the left of the emery wheel, which 
is particularly convenient for sharpening cutters, drills and 
light work. 





A NEW LOCOMOTIVE FRAME DRILL. 








BickForD DrILt AND Toot CoMPANY. 





The multiple-spindle drill illustrated in the accompanying 
engraving is an interesting new design of drilling machine 
that has recently been developed especially for use in @dril- 
ling locomotive frames. It departs from the usual practice 
in this class of machinery in several features which tend 
to facilitate operations upon the tool and add convenience 
to its manipulation. It was designed and built by The Bick- 
ford Drill and Tool Company, Cincinneti, Ohio, from spec- 
ifications submitted by the Locomotive and Machine Com- 
pany, Montreal, Canada, and is to be used at the new shops 
of the latter company for drilling, reaming and tapping 


to scaling or calipering), it also supplies a convenient means 
for setting the automatic trip, the graduations showing ex- 
actly where each dog should be set in order to disengage the 
feed at the desired points. 

The feeding mechanism furnishes eight rates of feed, rang- 
ing in geometrical progression from .007 in. to .064 in. per 
revolution of spindle, each of which is instantly available, 
eliminating all loss of time incident to shifting a belt. 
An engraved plate attached to the head shows the operator 
how to obtain each of the feeds. The tapping mechanisms 
are located on the heads, and are fitted with friction clutches 
eperated by levers the handles of which extend around under 
the arms within convenient reach of the operator. 

The spindles are 2% ins. in diameter, have a vertical ad- 
justment of 17 ins., and operate over an area of 2 ft. 4 ins. x 
27 ft. 3 ins. The table has a width of 18 ins., a height of 30 
ins, and a length of 29 ft. The machine weighes 49,000 Ibs., 
and is designed to be driven by a 5-in. high speed double 
helt. 
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A MODERN DESIGN OF ELECTRICALLY DRIVEN 
COMBINED PUNCH AND SHEAR. 





RoyeRsFOoRD FoUNDRY AND MACHINE Co. 





The tool illustrated in the accompanying engraving is an 
interesting application of motor driving to the requirements of 
modern punching and shearing machinery service. The de 
sign of this machine is extremely heavy, and in the effort used 
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THE ROYERSFORD MOTOR-DRIVEN COMBINED PUNCH AND SHEAR 


to bring the construction up to modern requirements, the or- 
dinary standards have been greatly surpassed in this design. 
Exceptional fly-wheel capacity has been provided to store up 
a large surplus of energy between strokes for driving at in- 
stants of punching or shearing. It will be noticed that the 
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NEW DESIGN OF LATHE WITH GEARED VARIABLE-SPEED 


fly-wheels are located close together, and as the shaft is ve 
short, and also of large diameter, there is little chance f 
torsion or spring in the shaft. This is an important featui 
in connection with a punch or shearing machine. 

The drive is furnished by a 5 h.p. constant-speed direct-cur 
rent motor, built by the Crocker-Wheeler Company, Ampere, 
N. J., which drives the cast steel gear on the fly-wheel shaft 
through a rawhide pinion on the armature shaft. The gear 
ratios are such as to bring the proper fly-wheel speed, for 
which the machine was designed, directly. This style of drive 
is very convenient and neat, requiring no extra floor space 
and also keeping the motor up out of the way of harm. 

This machine has an 18-in. throat on both sides, and has a 
shearing capacity of 6 ins. x % in. flat and 1% ins. round iron 
and a punching capacity of 1-in. hole through 5-in. iron plate. 
It will also be noticed that the punch side is provided with a 
removable lower jaw, which makes it desirable for punching 
I-beams and channels. This makes an ideal machine for punch 
and shear work of modern requirements. The eccentric shaft 
is of steel and of a large diameter, giving ample wearing sur- 
face. The eccentric boxes are made of phosphorus bronze. 

It is built by the Royersford Foundry and Machine Company, 
of Royersford, Pa., who build a large range of sizes of punch 
and shearing machines, combined and single end, and for al- 
most all purposes, including railroad shop, 
car building and general machine shop work. 
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GEARED VARIABLE-SPEED DRIVE FOR THE “AMERI- 
CAN” LATHE. 








THE AMERICAN TooL WorKS COMPANY. 





In view of the marked tendency in modern shop practice 
toward all-gear drives for machine tools, the lathe shown in 
the accompanying illustration will be of special interest to all 
who are concerned with the use of machine tools. It shows 
the American lathe, built by The American Tool Works Co., 


Cincinnati, O., with a new friction all-geared head, designed. 


for direct connection to an electric motor. 

The headstock is, in this case, built as a complete unit to 
which any type of motor, constant or variable-speed, may be 
readily connected, the motor being set on top, or at the rear 
of the gear casing. The mechanical speed changing device is 
simple and powerful, requiring only six gears for the various 





HEADSTOCK DRIVE.—AMERICAN TOOL WORKS COMPANY. 
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changes of spindle speeds. It has a very few parts and less 
gears than any other similar device. All the gearing and 
mechanism are neatly and completely housed in, and the gears 
are arranged to run at very low pitch line velocities, reducing 
to a minimum the noise incidental to all-gear drives. Friction 
clutches are used throughout, thus avoiding the necessity of 
slip gears, pull pins, hollow shafts, tumbler gears or compli- 
cated and frail parts. 

This construction, in connection with a fifteen-speed motor, 
was made to provide sixty spindle speeds on the 20-inch lathe, 
ranging from 5 to 322 rev. per min., in geometrical progression, 
all of which are instantly and easily obtainable while the tool 
is in operation; the motor controller lever is located on 
the right hand side of the apron convenient to the hand of the 
operator. This speed-changing mechanism is also adaptable 
to belt driving from a countershaft, as in the illustration; it 
also has the advantage that the great flexibility of this con- 
struction will permit a machine thus installed as a belt-driven 
lathe to be readily converted into a motor-driveri lathe at any 
future time. 

This new design of lathe is unquestionably a step in the 
right direction as the general trend of machine tool progress 
points toward the use of machines with variable-speed driving 
mechanisms. The advantages offered by the geared variable- 
speed drive are incomparably greater than the antiquated cone 
pulley and belt drive. Especially is this gear mechanism of 
advantage in connection with motor driving; with constant- 
speed motors a convenient range of speeds is provided, while 
in applying a variabie-speed motor, the speed range in the 
motor may be greatly reduced, without sacrificing the re- 
sultant range at the lathe spindle—this permits a much small- 
er motor to be used. The American Tool Works Company 
are to he commended for bringing out this design. 








VIBRATION TEST OF STAYBOLT IRON. 





Last August the Grand Trunk Railway conducted some vibratory 
tests on a number of staybolt irons by different makers, with a view 
of reproducing in severer form the vibrations to which staybolts 
are subjected in locomotive boilers. The vibrations were produced 
at a rate of 32 per minute. The results, which are received from 
the Falls Hollow Staybolt Company, are as follows: 


Size. Duration. Broke on 
Falls hollow charcoal iron......... lin. 157 mins. 5,024 vibrations 
Falls solid charcoal iron........... lin. 1381mins. 4,192 vibrations 
I ht gg hn ach Bris nh wie ela is mete 1 in. 75 mins. 2,400 vibrations 
EE Bias cise setae tele. ois «0s oar 1 in. 75 mins. 2,400 vibrations 
Rs \6is bisih abe Sebi oe aw 0616 6 4p 2 in. 85 mins. 2,635 vibrations 
IR dn nw ek a Os > Win oie a s/n wee % in. 120mins. 3,840 vibrations 
AG's Ani 6.bi0is 0's whe owe bo 1 in. 95 mins. 3,040 vibrations 


The actual duration of the Falls hollow charcoal iron was 161 mins., 
equal to 5,192 vibrations, but the resistant strength of the sample 
caused intermittent attention by the tester, with wooden wedges to keep 
the sample taut, and for this 4 mins. were deducted. 








EQUIPMENT AND MANUFACTURING NOTES. 





A centrifugal pump of novel design and unprecedented capabilities 
will be exhibited at the St. Louis Exposition by Henry R. Worthing- 
ton, of New York City. That this pump marks a distinct departure 
from the usual centrifugal practice will be appreciated when it is 
stated that it will be capable of delivering about 500 gals. of water 
per minute against a head of 250 Ibs. per square inch, and with high 
efficiency. This pump is of the type known as the multi-stage, tur- 
bine centrifugal, and differs in a great many respects from the cen- 
trifugal pumps with which engineers have been familiar. 





Work is fast nearing completion upon the new power plant of 
the B. F. Sturtevant Company at Hyde Park, Mass. This bids fair 
to be one of the most complete plants of its kind in the country, 
special care having been taken in connection with every detail to 
secure the highest efficiency and the most modern equipment. The 
plant will comprise four water tube boilers, with stokers supplied 
by forced draft, an economizer with induced draft, and a complete 
outfit of generating sets, all of the Sturtevant make, together with 
condenser, air compressor, etc. The Sturtevant exhaust head is 
also used for separating the water and oil from the exhaust steam 
from the engines. 


The Kennicott Water Softener Company have established an 
office at 29 Great Saint Helens, London, BE. C., England. 





Mr. Irving H. Reynolds will soon retire from the Allis-Chalmers 
Company and the duties of chief engineer will be assumed by the 
engineers in charge of the various departments, these engineers 
availing themselves of the advice of Mr. Edwin Reynolds, consulting 
engineer of the company. 





Messrs. Pedrick & Ayer, Plainfield, N. J., announce the appoint- 
ment of Mr. R. O. Cumback as superintendent of their plant at 
that point. He has for several years been connected with the 
motive power department of the Central Railroad of New Jersey 
at the Elizabethport shops. 





The Falls Hollow Staybolt Company, Cuyahoga Falls, Ohio, 
have recently doubled the capacity of their works for the manufac- 
ture of their double refined, charcoal iron, hollow and solid stay- 
bolt material. They have also added a 50 by 200 ft. extension to 
their buildings for increase of storage capacity for raw material 
and manufactured product. 





The Washburn Company, of Minneapolis, Minn., announce that 
they have made arrangements with the Pennsylvania Malleable 
Company, of Pittsburgh, Pa., to manufacture and sell all their dif- 
ferent types of couplers in the Central, Eastern and New England 
States. The Washburn Company will continue the sale and manu- 
facture in.other parts of the country. 





Riehle Bros. Testing Machine Company, 1424 North Ninth 
street, Philadelphia, Pa., announce that because their catalogues 
have become too bulky for general distribution (the nine catalogues 
weigh three pounds) they are sending out coupons upon which any 
desired catalogue may be ordered, whereupon it will be promptly 
sent by mail. These pamphlets are described in folders which are 
issued with the coupons. 





Wm. B. Scaife & Sons Company, of Pittsburgh, Pa., manufac- 
turers of the Scaife and We-Fu-Go Systems for softening and puri- 
fying water, have appointed Mr. C. A. Malau, of the City of 
Mexico, their sole representative in that Republic for the sale of 
their various systems for this purpose. This company is now manu- 
facturing several types of water purifying systems; intermittent 
or continuous; treating the water either hot or cold. They have 
had an extensive experience in this line, and are prepared to carry 
out any kind of water purification which they undertake. They 
report that they are now softening and purifying 350,000,000 gals. 
of water daily for steam boilers and other industries where pure 
soft water is desirable with their various systems. Mr. Malau is 
especially well fitted to look after his clients in Mexico, as he is 
thoroughly acquainted with the engineering and industrial wants of 
that country, and has devoted considerable attention to the subject 
of water purification. 





From a San Francisco correspondent we learn that at the Nim- 
shew Power House of the Valley Counties Power Company, a 
sub-company of the California Gas & Electric Corporation, the first 
two machines have begun operation, feeding into the transmission 
line of the Bay Counties Power Company. The power house is 
located in the Butte Creek Canyon, twenty-four miles from Chico. 
The available total head of water is 1531 feet, taken down in one 
pipe line 6,200 feet long, and tapering in three sections, from 30 to 
28% inches diameter. Within the power house the pipe terminates 
in a Y, each branch of the Y supplying a 3,700 h.p. water-wheel, 
the largest wheels operated as yet by one single jet of water. The 
generators are of the Stanley Electric Company’s make, the rotary 
element mounted on one single shaft with the water-wheel; the 
entire hydro-electric unit runs in two bearings, the rotary element 
of the generator between the bearings, and the water-wheel over- 
hung. The shaft and disc are nickel steel forgings, (the shaft 
being hollow forged and oil tempered,) made by the Bethlehem 
Steel Company; and the buckets are steel castings of the patented 
ellipsoidal type. The total weight of the revolving part of each 
unit is over forty tons; the speed, 240 rev. per. min.. Each water- 
wheel is provided with a Doble patented needle, regulating deflect- 
ing nozzle and hydraulically operated piston gate, a Lombard type 
D governor with electric speed controller, taking care of the sudden 
fluctuations of the load by deflecting the nozzle, whereas the regu- 
lating needle is operated by hand and set according to the average 
load of the respective hours of the day. The hydraulic machinery, 
including shaft, bearings and gates, was designed and built by the 
Abner Doble Company of San Francisco. 
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